SRSARYSIMERT A

N e T o O TN A R g el v N TR 2y N Ly,
S G P T 7 ey o o G TR TR

AD-756 853

DYNA SOAR PROGRAM PLANNING REPORT
(STEP I). SUMMARY, VOLUME I

Boeing Company
Seattle, Washington

26 August 1960

DISTRIBUTED BY:

National Technical Iniormation Service
U. S. DEPARTMENT OF COMMERCE
5285 Port Royal Road, Springfield Va. 22151




- Best
Available
C opy




yaon

e“'ﬂ’m
iy
H
El
i
S
P
EH

:
]
2
:
v
>

'« "DYNA SOAR PROGRAM PLANNING REPORT
(STEP 1)

- - - &~ mmemm—e= e my awr gy sy

e ./-\\
* Document Ng. DZ-5697-/ ;

"SUMMARY - VOLUME 1

N s 3
vt L gnee jag

iy

. AFSDC S s Moy
; L AEFRIAD T
- \ Issue No. Issued To: ol LYl 23

-

. . DDC |
(ML

MAR 18 1973 _

. O T S
4 . Boeing Airplane Company B -

; - o Approved Bpm KR-26-60

G. H. Stonér * [Data]
Program Manager

Prepared By

; ' " Prepared For

Dyna Soar Weapon System Project Office
Wright-Patterson AFB, Dayton, Chio !

Lo Contract No. AF33(600)-41517

Reproduced by

- NATIONAL TECHNICAL
) 3 INFORMATION SERVICE
L4

U S Deportment of Com
m
Sprnghield va 7?‘5)"“

-

: ' 60LMSD-4213
. SR
= 1\ ‘AD;)_I’OVO& f@, pu;,!Zc r\j:u;‘.\:, L::;..l;;_.w.. u.)::i:l;.uiu
BAC 1546 L-R3

! no, D2-5697

LGN

i PAGE

ced ¥ f




{

YT g AL TR - F ot TETEAS - e WS LRI L

- [RPSRSC-S L
e v B N e e e e

CONFIBENTIAL—

MODEL DOCUMENT No, _D2-3697

Program Plannin3y Report Summary -~ Volume I

)
i
7 \

::]3'3,\“‘: Y

TITLE

<\

REVISIONS ! ADDITIONS !

|
PaGE oATS PAGE |  DATE oass oats  §  mass OATE

Completq
Revision; 8-26-60

T T e T T T S A e T SR TED
3
3

¥

A

¥

¥

i

¥

T
g}

A

BERRG

WE

- e o

|  DELETIONS
Page Date | Page Date

#This entire docurent has been revised.
for velease on 25 Auqust 193], All
pages, including crarts, are new and
have nevar been released prior to this
date, Destroy previous issue of this
Ldocumniatrelsasad.onll April 1250,
NS A | BOEING AIRPLANE COMPANY
8AC 1343 801 AR "’1"1’4««, SCATTLE 24 WASHINGTON ' 1000

S a0




TR g

AN S SN e
Y P X, W VRSN

P e Al L

RO

PRECRIe. oW

ST YT 5T AT 7§ g S BTy B R e I gy« wem i manen 2 ey sy e o

L ONEIDENTIAL "~

CODE

Y N 0

DOCUMENT DISTRIBUTION

ADDRESS LIST

Headquarters, Wright Air Development Division
U.S. Air Force, Attn: WWWDR, Wright-Patterson AF3, Ohio.

Headquarters, USAF, Attn: AFDAT, Washington 25, D.C.
Hezdquarters, USAF, Attn: AFMPP, Washington 25, D.C.

Headquarters, Air Rescarch & Development Command,
Attn: RDRRA, Andrews AF35S, Washington 25, D.C.

Headquarters, Wright Air Development Division,
U.S. Air Force, Attn: WWZR, Wright-Patterson AF3, Ohio,

Commander-in-Chief, Strategic Air Command, Attn: DORZ
Offutt Air Force Base, Nebraska.

Headquarters NASA, 1512 H, Street, N.W, Attn: Mr. A.J.Evans
Washington 25, D.C.

Langley Aeronautical Laboratory (NASA) Attn: Mr, P,Korycinski
Langley Air Force Base, Virginia,

Ames Aeronautical Laboratory (NASA), Attn: Mr. Robert Crane,
Moffett Field, California,

Lewis Flight Propulsion Laboratory, 21000 Broompark Road,
Attn: Mr. E. Jonash, Cleveland 35, Ohio.

NASA High Speed rlight Research Station, Attn: Mr. Paul 3ikls,
P.0O. Box 273, Edwards AX3, Califzrnia,

Air Force Flignt Test Center, Attn: FTGS, Edwards A3, Calif,

Air Force Missile Test Center, Attn: MTLPS, Patrick AF3,
Florida.

Air Force Cambridge Research Center, Laurence G. Hanscom
Ffeld, Bedford, Massachusetts,

Air Force Missile Development Center, Holloman AFB, New
Mexico.

SAC 1845 1)
?

=EONETTE NT A S@eme | ™ p2oseor >

I PAGE
37068

) .



PN e e 8 DR A R M AP et St o e

LAMTIDENTLAL v

A

R AT T N R T B

E:;
§ < DOCUMENT DISTRIBUTION
Y
¥ ADDRESS LIST
g conz
v
B » Air Proving Ground Center, Eglin AFB, Florida,
q Arnold Engineering Development Center
- Tullahoma, Tennessee,
r Rome Air Development Center
Griffiss AF3, New York.
3 s Air Force 3allistic Missile Division, Attn: WDZIM
Air Force Unit Post Office, Los Angeles 45, California.
H
P, t Chief, WPNS Division,. Directorate of Plans & Requirements
! Hq, Air Defense Command, Colorado S»rings, Colerado.
X ) AMC Aeronautical Systems Center, Attn: LMSD,
Wright-Patterson A¥3, Ohio.
v Oklahoma Air Materizl Area, Attn: OCNM, Tinker Air Force
Base, Oklahoma City, Cklahoma.
w Headquarters, Wrigat Air Development Division, Attn: WWMFS
Wright-Patterson AF¥3, Ohio.
aa Headquarters ATC, Attn: ATTWS, Randolph Air Force Zase,
Texas.
bb AMC Aeronautical Systems Center, Attn: LMEGA, Vrighta
Patterson Air Force 3asae, Ohio,
cc AMC Aeronautical Systems Center, Attn: LMECC, Wright-
Patterson Air Force 3ase, Chio.
ff WADD - FTO, Patrick AFB, Florida.
44 AMC Aeronautical Systems Center, Atta: " LM3MF-2,
Wrighkt«Patterson Air Force 3ase, Ohio.,

L 3 §A° 190 LAY

werl O i'\lTML_mﬂﬂfl/VGl " p2.56e7 N




N HITINHAL-

FOREWORD

THIS INITIAL PROGRAM PLAN, WHILE INCOMPLETE,
REFLECTS THE COORDINATION ACCOMPLISHED WITH
ALL PARTICIPANTS OF THE DYNA SOCAR PROGRAM BY
THE SYSTEM COMTRACTOR PRIOR TO DATE OF ISSUE.
INSOFAR AS THE BOEING PORTION OF THE EFFORT IS
. CONCERNED IT REFLECTS THE PROGRAM THAT THE
SYSTEM CONTRACTOR IS PROPOSING TO THE AIR
FORCE FOR CONTRACT DEFINITIZATION OF THE
FIRST STEP I CONTRACT INCREMENT, APRIL 27,
1960, THROUGH JUNE 30, 194l.

THIS PLAN IS NOT APPROVED 3Y THE DYNA SOAR
WSPO AND IS FOR INFORMATION AND COORDINATION
ONLY.

THE SYSTEM CONTRACTOR IS PROCEEDING IN AC-
CORDANCE WITH THIS PLAN.

The Dyna Soar program plan is made up of a series of individual plans
which are summarized in a top document. This top document consists

of two volumes,

Volume I provides a summary of the program in its entirety. It contains
a description of the program organization structure, zn outline of the sys-
tem elements, the proposed approach to accomplishing the program obe-
Joctives, the ground rules, master phasing, and summaries of the detail-

ed plans which compose the remainder of the program plan.

Volume II consists of a section for each of the level three sub-area ele.
ments. Each section contains a description of the program approach
and detailed phasing charts. These charts list the program activities
at the component or task level and indicate the timing of significant
events. The submittal dates for the reports listed in attachment #3
have not been scheduled in the detail phasing charts. When the contract
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definitization is complete the schedule dates for these items will be
included in the churts.

The individual detailed plans are bound separately and are identified as
subsidiary documents of the top or master document. These individual
Gocuments cover in detail areas of special interest of the Dyna Soar
Program. The list of the documents that make up the program plan

are shown below.

Boeing Airplane Company
Document Number

i

Document Title

D2-5697

D2-5697-1
D2-5697-2
D2.5697-3
D2-5697-4
D2-5697-5
D2-55697-6
D2-5697-7
D2-5697-8
D2-5697-9
D2.5697-10
[:2-5697-11
D2-5697-12
Di.-5697-13
D2-5697-14
D2-5697-15
D2-5697-16
D2-5697-17
D2-5697-18
D2-5697-19
D2-5697-20

Program Planning Report Dyna Soar (Step I)
Volume I - Program Summary
Volume II - Pregram Summary
Program Cost Estimates
Facilities Plan
Make-or-Buy Plan
Reliability Program Plan
Maintainability Plan

' Manufacturing Plan

Manufacturing Methods Development Plan
Tooling Plan

Contractor's Logistics Suppor: Plan
Ground Support Equipment Plaa f
Government Furnished Equipmen: Plan
Bailment Property

. Subcontract Plan
System Development Test Plan
Manufacturing Facilities Plaa
Design Development Test Plan

" Air Crew Training Plan
Fire Protection & Safety Program Plan
Human Factors Program Plaa
Government Furnished Property Plan
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LONEIDENTIAL

INTRODUCTION

This document has been prepared by the System Contractor, under
Letter Contract AF 33(600)-41517, and in accordance with the require-
ments set forth in paragraph C, 4. ¢ of the Dyna Soar S*atement of Work
identified as Statement of Work, System 620A, Dyna Soar (Step I), 1D
60 LMSD-4196 (Boeing Document D2-7438), dated 6 August 1960. The
Document is designed to provide a single poi .t of reference for all
pianning activities of the Dyna Soar (Step I) Program and contains all
data available to the System Contractor at the iime of publication. Since
the Dyna Soar Program as outlined in the above mentioned staterme nt
of work, is a research ard development program, more complete

information will be added te this document as it becomes available.

The system development test schedule has been revised to be compat-
ible with the Air Force System Development Test Plan. The first air
laurch test is scheduled for July, 1963, and the first ground launch

is scheduled for November, 1963, The System Contractor's program

plan has been developed in accordance with this revision. The sched-
ules contained in The Martin Company and Aerojet-General program
plans were developed prior to firming up of this schedule and are not
compatible with the current Systems Development Test Schedule. As

a result, revised booster schedules are proposed by the System Con-
tractor to support the current flight dates but have not been coordinated

with the Agsociate Contractors. This coordination must be accomplish-

ed to obtain a2 compatible program schedule.

The program schedules included in this document follow the program
eslements defined herein and have been developed on a format readily
adaptable to the PEP System. The timing of the events and activities
scheduled is based on the development and design effort accoraplished

as of this date and may require adjustments as the program progresses.

It also should be noted that all program schedules contained in this doc-
ument are based upon Work Statement ID 60 LMSD-4196 (Boeing Doc~
ument D2-7438) dated 6 August 1960 under Letter Contract AF 33(600)
«41517 which has not been definitized. Consequently, additional changes

to the schedules may be required upon completion of contract definitiza«
tion.

& it
R

Soenve | 1°D2-5697 9_

P PAGE M3

- v

o e
ot o S o R L s B 1
o e 3o AT e o M AT S M




T I L IR PR AP Ll

AR TS TAEY W RS B B APV ) SRS ey
T T T R S T TR LR A e S s

e ekl Lo . e -
B

(i Aoy RS R R RN, ..
N A \ 1 H L R
w. :u;}- } i \3 nis " B PRI

In order to assure that a1l recipiznts of the program plan will at all
times possess an up-to-date copy of the program plan, a revision pro-
cedure has been established. This procedure requires that the revisions
will be transmitted, after approval by the WSPO, to all recipients with

& revizion summary sheet indicating a revis'i.on, an addition or deletion

y to the plan. The summary sheet will also reflect the date of revision
and the page number that has been revised. An example of this sum-
mary sheet is contained in Volume II of the Program Plan under the
Planning and Reporting Section.
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CONFIDENTHAL

DYR\ SOAR FROGRAM QORGANIZATION

The Dyna Soar Program is being conducted as & jJoint Air Force/NASA project.
Step I 1s a Research and Develorment Zffort. Techaical Control of the project
rests with the Air Force acting with the advice and assistance of the NASA,
Managenment of the project is azcorplished by an Air Force System Project Office
vhich includes liaison representation of the JASA. Design and construction of
the systenm is being conducted chr;ugh asezntiated contracts with the Boeing
Airplﬁne Company as System Contractor and Martin, Aerojet and others as associ-
ate contractors. Certain "off-the-shalf" equirmeant will be supplied GFZE in the
norpal manner. Flight testing of the vekicle and related equipments will be
accomplished under the overall control of a Jjoint USAF/HASA and contractors

committee.

Direction, coordination, and reporting relatioaships of the Air Force, NASA,
and contractor agencies which are particizating in the program are dericted

schematically and described in detail elow.

BAC 1544 L-1)
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~CONFIDENTIAL

DYNA SCAR PROGRAM MANAGEMENT

General

Dyna Scar program management is assigned to fhe WSPQ located at Wright-Patter-
son Alr Force Base, Oblo, It is comprised of ARDC (WADD) and AMC (ASC) person-
nel, and will function in accordance.with AFR 20-10, Technical liaison required
to conduct the Joint USAF/NASA Program is provided by NASA representation. Fua-
damentally, this managenent respozsibiiity involves the identification and defi-
nition of the tasxs that are required to satis{y the total program objectives,-:,
the assignment of the tasks to industry and to appropriate government agencies,
the time phasiug calculation of results achieved, deterwination of remedial
courses of action, as appropriate, and subsequent decisions and direction as the

program progresses,

ARDC and AMC have accepted &s a principle that the expevience and knowleda.
available at AFMD/3NC from the ballistic mirsils program should be effectively
and efficiently used in support of the Dyna Scar Booster Prcgram; therefore, it
has been deterzined that the Dyma Soar Booster will be developed.and procured

by AFMDC/BMC in accordance with requirements furnished by the WSFPO,

Technical competency of the WSFU 13 assured through the merger of the systems
management and systems engineering cavebility inherent in the WADD complex. This
merger ‘ugments the WSPO with strong in-house technical support and provides a
greatly increased degree of program control by the Air Force. In addition, such
functions as system analysis and techanical integration and guidance for design
and qualification of the glider, glider subsystems and support systems are per-
forumed by the WSPO, Also, the WSPO will be responsible for procurament, produce
tion, supply, waintenance, and total program integration for timely delivery and

support, and personnel technically proficient in each of these areas sre assigned

J BAC 1348 LR2
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to the WSPO.

Bupporting Agencies
OCAMA is assigned as Logistics Support Mansger (LSM) aad will be responsible

for the supply of cczmoxz items required to support tie program. During the
early phases of the pregram, logistics support will be prirarily a contracted
effort however, maximum utilization of corwon equipment and existing government

facilities has beer accepted es a princizle in the logistical support of this

AFRD will be a technical consultant $o thke WSPC on all booster matters and
participate fully in reviawd,, coordination meetings, ete., as required. AFRMD/
BMC will be represanted ca the WSP0 System Test Force to insure the inclusion
of booster requiremezts in 211 plaaning; tzey will support System Testing by

supplying a booster lsunci team, respoasible 4o the test orce director.

The Air Force.flight Test Center wlll discharge the aormally assigned responsie-

bilities ia coudueting the air lauz.ized tests of the slidzre In &dﬁ._i_.izionz AFFTC

vill be responsidle for the plaaning off the Systam Develovment Tests. ‘To
discharge this responsivility AFTTC will chair tie Systen Development Test
Planning Group which will have representatives frem all partieirating ARDC and
AMC agencies, NASA and contracsors. (The particular location of the assignment

of this responsibility is sublect to changa.)

“he Alr Force Missile Tast Caager will suppors the test activities. én addition,
L. YTC will chair the System Pevelopmeat T2s% Range Croup vaich will have the
responsidb lity Por planmning, progruming, initiating and monitoring the integrateT
test range suprort for the eatire test prezram, including toat on the ANR,
Repre-entation oa tae System Devalacment Test Rarge Group will include all

particinating AXDC a2zl A4 acencies] 1SA (Flisht Rescarch Center) and PR or

T BAC 14 A1)
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i sirdlar agencles when such are assigned role: ia the world wide range. It will
i O also include booster and glider contractors and subcontractors as appropriate.
! >

Other ARDC anters will be called upon as required for technical advice and for

support in their normal areas of responsibility. Use of wind tunnels, tracks,

eté., will be required during design and Qategory I test .activities.

st ..

NASA langley Research Center.

: The National Aercnautics and -Spuce Adninistration (langley Research Center)
will chair the System Developmerw Test Instrumentation CGroup, with representa.
3 1 tives from all participating ARDC agencies and contractors. This group will
determine the instrumentation to be placed in the vealcle for each test, and
will request necessary procurement actions for the imstrurentation, as well

a3 provids technical direction for the desizn and developzent of the new types

of instrumentation. It will also be responsible for moaitoring the actual

O installation of the instrumentation into test articles.

RPN

NOTE. Responsibilities and participation depicted above represent agreexments

A Stind o L
&

and organizational structures preseatly in effect. Charnges to detalled assigne
ments sterming from IHASA desires or ARDC/AMC crganizatiozal funetional changes
vill be reflected in changes to this plan. '

. e e — —— -

°)
g JAC it4 LA}

soemne | N0 02-%0
‘ PAGE 1, 0-5 +

~CONFEIDENTIAL




RN )

(YT

PRGOS T TRY

ety

Foe Sy R

é
'
A

o e

e

M e

[N
«
i
. -
, -

S AT Ry g AT = AriI ATV o R W o PR A
ISR LR e 2 e BRI O N A e C e PR B TURLY

S

e s wera o~ [ oot 3 --»‘/nl
O e PPy R 1- N 2
S -'1'.’“"’”(1 f Lene ’ c te View
i .
. w e A RPertinest
LR -
PN ST DL A
WA sl AR (e
(e cmes  mae e e
'
B

L AN ALY

. i . O ew
. . .
M . TN .
o
e ."
. .
Tavreat, v
. et
.
LIRFPIRN
Y]
vane e
[N .
N a
N ELZ R ]
] “ n “
. e . o
e e
v o . N - U -
| ! |
E LILY SR R AL FV XY
N

o MoAR)

[ +  twes s PO

¢ L . LY S e »

"V

\\i ' j * 1]‘"\1’6‘ )

e tee ® .

/O 5




A ater ey,

“wce

LRI NI I

et
ERSTCAR Y [N )
KRRTAPENTI W)

16 00 DI

AR YL )
FALTRNIY

LIRS RTTSR 1]
aun

i

P

LI

[ ALl

CIYNNg ]

et

e e

Cese gty

* PERETVYEES R
c v “
‘ . [T UR TR T < Wi Mot
- - RYTYR I
YTV Atastiant m warna 1R
v osovoen
Lant e
[OSTIT ISR RS
.
¢
b aneie
" e
o oan
.
.

ey,

e
"ok [T T S o by 4 N L I LY
- ina .
S
RN AR P T T
HTITTN LI . ~ LECEE I =, tethle [ R Y 1T Y [P I
-y be Gy seE MY N oot *aN'H RIS WY U
[YSRGY) LIV Y w te LTI P
~ s e e Xy
4
Sl e S Tebantl -

Tl a Y e tiem

‘ /2. ¢ Dosiex




Vi
w

- ———h WLt

Q

-.\

UV £AC I8 L

?

o

 _CONFIDENTIAL

&

BOEm MANAGEMENT ORGANIZATION

Witkin the Boeing corporate structure the task of acccrplishing the Dyna
Soar Program has been assigned to the Aero-Space Division. This division
is directed by Mr. Lysle A. Wood, Vice President - General Manager of the
Aero-Space Divisioa, who reports directly to Boeing President, Mr. W. M.
Allen., Mr, Wood is assisted by Mr. George C. Martin, Vice President -
Assistant General Manager, who has divisional respoasibility for implement-
ing and accorplishing major program contracts, and Mr. Robert ¥. Jewett,
Vice President - Assistant Gezeral Manager in charge of Engineering and
Product Develorment. Therefors, all fuactional line organizatioas vithin the
Division, i.e., Englneering, Flnance, Facilitiss, etc.,.report sither:to
Mr. Wood, Mr. Martin, or to Mr., Jewett as shcwn on the Boeing Dyna Soar

Program orgenization chart on page 1.0-6.

To facilitate the accoampliszmeat of the Dyna Soar Pregram, Mr. George N.
Stoner has been designated as Dyna Soar Program Manager. XNe has the authority
to provide program direction to that sectlion of each functional line organiza-
tion which has been designated to support the Dyma Socar Program. The
responsibilities and functions of the Dyna Scar Program Manager in relation
to Boelng corporate structure and organizations are explained below and shown

schematically on organization chart, page 1.0-6.
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BOEING PROGRAM MANAGICUT CFFI
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1.

2.

3.

.
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6.

The primary responsibility of the Dyna Soar Program Manager, Mr. George K.
Stoper; £8.to assure.the. complete and efficlent execution of the tasks outlined

in the statement of wurk and other erhibits as specified in the contract for .

the Dyna. Soar Program,

To this end, the Dyna Soar Program Manager will perform the following
functions:

Provide program direction to Boeing organizations to satisfy

Air Force contractual requisexents regarding the program.

Represent the System Coavractor to the Air Force on all matters
relating to the Dyra Soar_ Prcgran,

Establish, and act as chairzan of, a Management Council which will
consist of -representatives at senior managerent level of the System
.Contractor, the associate contractors, and major subcontractors.
The Management Council will assist.in determining policy and pro-
viding guidance for the Prograu.

Develop a Master Progran Plan to present the sequence of accom-

plishing program objectives and a schedule for corpleting major

m milestones and task assignments.

Exercise control and surveillance over Program activities assigned
to functional line organizitions and the various subcoatractors in
order that a current program status will be available at all tires,
Provide and utilize a method of coordination, integration, and
sumarization of program activities on a current basis so that
problem arcas in costs or schedules will be apparent at their

inception. Take effective action to correct the problem areas.

¢
¢ mecuuLn
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- prograa activities including establishment and documentation of the total

The Program Mapager is aided by Assistant Program Managers Mr. W. E. Ramsden
and Mr. A. M. Johnston. In addition, Dr. J. ¥F. Nofmann, responsible for the
Relisbility aspects of the program, and Mr. Ellis Levin, responsidble for

Systens Growth effort, report directly to Mr. Stoner. .

Mr, Ramsden, Assistant Program Manager for Operations is responsible for

progran pldn, the reporting of progress related thergto and the establishing
and dissemination of work statements a.nci operating directives. In the discharge
of these responsibilities, Mr. Ramsden will maintain suveiMce over the
&ctivities of and provide program direction to the Dyna Soar Contract Adminis-
tration, Mamufacturing, Facilities, lateriel, Quality Gcatrol and Finance
organizations.
The Program Planning and Control Section, which is managed by iir. R. Fe
Watt, reports tc Mr. Ramsden and perforas the following functions:
Maintenance of the lMaster Program Plan, raster phasing chart, work
statements for rajor program elerents, assuring the establishment.of -
budgets for major program elesments, contract compliance monitoring,
preparation of forecasts, coordination of plaaning a\ﬁd control activity

of customer and associate contractors and implementation of PEP.

BAC 184 L.1)
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3: Mr. A. M, Johnston, Assistant Program Manager for Design and Test is respon-

TS 4% 3
(A RS IR ~

gible for program management responsibilities associated with Design and Tess$.

Custamer Requirements, Systems Test and Systems Design Mazagement,

AR 2T
S"' I\

i as wvell as the Dyna Soar field representatives, .remecst | to him, In the dis-

v
rois

charge of his responsibilities, Mr. Johaston will be primarily concerned with

P I

T

the activities of Dyna Soar Engineering with particular emphesis on System
Design, System Test, Mypersonic Crew Requirements and Customer Liaison. In

v addition, Mr, Johnston has been named the System Contractor's Representative

SERAICYE 2 £y
T

on the System Developmert Test Force.

] : 1. The Systems Desiga Section is maraged by Mr. B. Namlin. Activities

{ include establishment of technical requirements, ausuring accomplishe-

4 pent of technical integration of Systerm ' Design, and monitoring effort

saffecting these areas within Boeing, Associate Contractors, Subcontracs

i S I g

tors and governrment agencies narticirating in the program.

. .
Y E T 2
.
T et i

S5

{ =~ 2. 'i'he Systems Test Section is temporarily managed by Mr. B. Mamlin,
i a \‘) Activitlies include establisiment of technical requirements and assur«
1 ing accomplishment of technical integratlon of systems test functions,

range activation and monitoring effort affecting these areas within

G N T -]

ing, Associate Contractors, Subccntractors and goverument ageacies

ik

participating in the progranm.

." 3. The Cugtomer Requirements Section, manazed by Mr. P. F. Sanders,

v,
A Victedb At Lok

: serves as a focal point of coordination with the Alr Farce and NASA

E: on "non-contrectual" customer requirements including the publication
B ¢ of Mecting and Comitmeat Calendars, the administration of program

f correspondence, and coordination of associate contractor requirements.
k. Mypersonte Crew Requirements, reporting directly to Mr. Johnston,

are represented by Messrs, W. C. Becker &nd R. C. Cokeley. Responsi-

bilities are primarily concerned with the human rfactors and pilot

Q consideration aspects of the system design.

Phe
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. Se Boeing Dyna Soar Assoclate Contractor Representatives report directly
,S‘ .

J to Mr, Johnston and provide liaison with associate contractors at

= their facilities.

The Dyna Soar Reliability, Fire and Safety Section, managed by Dr. J. F. Hofmanng
reports directly to the Frogram Manager. Activities include the direction of
all Boeing effort related to Dyna Soar System Reliability and Safety together

o
4 \—
- : with systems integration efforts in these areas.

' _ The Dyna Soar Systems Growth Section, managed by Mr, Ellis levin, who reports

; directly to the Program Manager, 1is geanerally concerned with the Dyna Soar

| Progrenm and technology beyond Step I aad with raking certain that provision

is made in Step I to meet growth requireze-nts“. More specifically, this

{: includes (a) the poteatial use of Dyna Scar hardware and technolozy in operatio-
! ' nal systems, (d) potential military and scientific subsystems (such as radars,

N \3 photographic and infrared sensors, orbital mansuvering enmgine,. etc.), and
provisions for their testing in the Dyna Soar military test system, (c) Step ITA
studles, (d) comparative studies of alternate approaches to Dyna Soar obJlectives,
and (e) associate research and development useful to the Dyna Soar Progran.
Through its Manager, the Systems Growth Section advises and assists the Progran

Manager in these areas aad gives program direction to functional organizatioas

- ar® .

E os these subjeats.

’ The Dyna Scar Program Manager also has at his disposal, in addition to the
above activities, the services of the outlying Boeing office representatives

' wvho provide direct liaison with government agencies on an expedited basis.

L
‘ 'g $AC 184 L)
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In summary, the several elements of the Dyna Soar Program Management Office

R dl-c
RN

@ dascribed above consitute a strong, cohesive management team which provides
!

& responsive focal point of contact within Boeing for 21l elements of the
Alr Force and Associate Contractors concerned with the Dyna Socar Program.
It operates to integrate the activities of all Boeing organizations working
on Dyna Soar and to assure over-all coordination of Boeing activities with

those of subcontractors, Associate Contractors and all U. S, Government

F TR ST A E S e RS R T Y
I

B agencies involved in the Dyna Soar Progran.
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FUNCTIONAL ORGANIZATIONS

Within each functional line department in the Aero-Space Division, & Dyna
Soar organization has Leen designated. Each of these organizations receive
edrinistrative and functional policy direction from its respective funce
tional department head; however, program direction is provided to each
organization by the Dyna Soar Program Manager. The efforts of all such
arganizations are coordinated within the Boeing complex under the general
direction of the Dyna Soar Program Manager. The major functional organiza-
tions which have been established to accomplish the Dyna Soar Program are

listed below with a brief description of their function.

1. Bngineering
The Dyna Soar Engineering Project is managed by Mr. J. E. Goldie who

is assisted by Mr. R.R. Rotelli., The following Ergineering Project
Sections have been established to direct the Dyna Soar engineering
efforts:

Systems' Analysis and Military Applications

System Requirements and Intzgration

Glider Design

Booater

Ground Support System

Electronics and Guidance

Life Sciences Support

HETS Payload

Engineering Operations

BAC 1544 113
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The functions of the Project Organization include system design and
development testing as well as program direction of the following

engineering suppart organizations:
8taff Engineer

R R N T R R S TR VR AR AR A PR
- N

8tructures Technology

Flight Technology

AR RS b el

Physics Technology

Systems Test

Customer Service

Cost and Schedules

This organization alsc vrovides assistance to‘ the Dyna Soar Progran
Manager in establishing engineering policy and plans, and in reporting
technical progress. .

2. Contract Adainistration
The Dyna Soa‘.r éontract Administration Section is managed by Mr. N. B.
locmis. Its function includes: (1) negotiation and administration of
the Dy\na Soar System Contract; (2) interpretation of contractual
requirexz;é;x‘ts and conditions; (3) release and conirol of work authore
izations within goeing; (4) coordination of the use of government
property and bailed items; (5) surveillance of program zctivitisa to
assure compliance with contract requirements and; (6) submitial to
the Air Force of da.ta &nd i'eports required by contract and other

evidence of completion of contractual obligations.

3+ Manufacturing
The Dyna Scar Manufacturing Section is mamnaged by Mr. L. B. Barlow.
Its primary responsibility is to accomplish on schedule conversion

of engineering releases into hardvare in a minimum of flow time and

>
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at a minimm cost. Its functions include: (1) Assistance to the
Progran Manager in the establishrment of manmufacturing policles and
plans; (2) swmrveillance over the execution of the menufacturing .
progran end status reports to the Progrem Mensger; (3) analysis o
the design to assure design producibility and that manufacturing
espebility is avallable when requived; (4) direction of the fabrica-
tion of all parts and tools; and (5) analysis of the menufacturing
capability of potentiel sources of procurement tc assist in the

select:_ton of subcontractors.

Materiel

The Procurerent Section is urder the direction of Mr. J. E. Mathiasen.
The primr;.r responsibility of this section is to procure all
materials, parts, equizment, subsystems, subcontract work, ete., as
required to satisfy the quallty, cost and schedule requirerents, of
the Dyna Soar Progrem. Its funcions include:. (1) Assistence to

the Progrem Meneger in meke-or-buy decisions; (2) direction to. source
evalvation boards ani survey teams in the analysis of the cepebilities
of potent:{a.l sources of procurerent; (3) develogment of plens and
policies rezexdirg subcontracts and detailed nrocurement ectivities
required to fulfill the sudbeontrect plan; (4) ne.gotia.tion, ransse-
ment and control of all melsr subcontracts end; (5) prevision of a
focal point for all formal contact between the Prozxrom lanazer or

other Boeing organizations and prospective or actual subeontractors.

5. Finance
The DQyna Soex Finence Section is managed by lire Le Be Iydford. Its
yeisacy task is to develop and provide cost and other financial data
to the Program lMenager for the purpose of esteblishing contrect price
8AC 1345 113
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and for the control and accountability of program costs. The functions
of this section are: (1) preparation of cost studies, including fiscal
year funding estimates for the Program Manager; (2) development of cost
data to be used by Contract Administration in negotiating prime contracts;
(3) assistance to the Procurement Section in the establishuent of costs
for the werk assigned to subcontractors and; (4) integxation of all cost

reparting activities required for the program.

Facilities )

The Lyna Soar Facilities Section is directed by MI‘.. B. V. Reischl. The
Section is responsidble for the integration of facility activities by the
contractor, associate contractor(s), sutecontractors, and test base agencies
a8 well as dirccting and coordinating all contractor facility activities.
Its functions include: (1) formulation of policies und plans related to
the provisioning and implementation of mew facilities and major rearrange-
ments of existing facilities to accarplish program objectives; (2) assur~
ing that program plans are consistent with facility capabilities and
sompatible with Air Force facility policies; (3) 1;roviding technical data
and status infornation regarding facilities activitirs, and (k) coordina-
tion with other facility sections (i.e., engin-eering operations, etc.)

%o carry out Dyns Soar facility plans. '

Quality Control

The Dyna Soar Quality Control Section is directed by Mr. J. P. Tronquet.
It bas the primary responsibility of assuring that the product conforms
to drawvings, specifications and established standards of quality

thrcughout all phases of mamufecturing and test. The Section's major

SAC 184 L)
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functions are: {1) coexdination with Zngineering regarding quality
asswrance during desizn, rabrication and test; (2) meintenence of

TR RS I
Py R
-

accountability records of ruality activities and decisions upon which
p ecceptance of items or overations is desed; (3) coordination and
centroi to prevent, correct and preclude repetition of diserepencies
in the product; (4) a.ccumiation of relisbility data &s required for

RN EHENC AT R MPH Y i o CF ST o S

BEngireering; (5) maintenance of a system for calibration and certifi-
ea*len of all measurecent and test equirprent end configuration con-

1 trol of such equiprent; (8) monitsring of the quality of verdor end

| subcontractor products end reiaorcmg o? discrezancies to establish

a’ : vendor/subcontractor relisdility status; (7) periodic surveys of ithe
estivities of supporting Quelity Control orgzanizatisns to assure

3 complinnce with esteblished rrocedures and processes; end (3) prepera-
tion of Quality Control progress end status reports for the Dyna

? D Seaxr Progran Meneger.
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Space Division consists of multiple integrated eleuents.

BELIABILITY

The Byna Soar Reliability and Safety Organization within the Boeing Aero-

In addition to the Reliability and Safety Program Hamge;.'. each functional
department (Engineering, Manufacturing, Quality Control, and Materiel etc.)
has a Dyna Scar Reliability repreae'ntative.' The Reliability and Safety
Manager coordinates the various departmental efforts to assure timely {ask
ascomplishment, .

l. The Dyna Soar Engineering Reliability representative, reporting to the
Dyna Soar Engineering Senior Project Engineer, is responsitle for the
accomplishment of those elements of the Reliability ;;mgran agssocinted
with design, development, and testing of the .system. He establishes
the detail schedule and requifementa for activities such as failure analy-
sis and design reviews and follows up to assure their timely accomplishe
ment. He coordinates with the developme:;t test planners to assure '
adequacy of the program for providing necessary reliability data. With
the support of the Aero-Space Division Design Assurance Section, he pro-
vides for centralized data collection and approved raris lists to assist
the designer in the accomplishment of failure (reliability and safety)

analyses and design reviews,

He also initiates training programs, as necessary, to indoctrinats
ongineerixll.g management and personnel in the methods of design and test to
achiave Dyna Soar reliability and safety requirements at a minimum cost,
Additional engineering reliability and safety efforts are provided by

reliability specialists in the engincering staffs, ,

Q_ \" BAC 1548 113
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The design and test engineers are responsible for adequate considera-
tion of reliability and safety in their efforts. In particular, it is
the responsibility of the design engineer, with advice and assistance
from reliability specialists, to accomplish the required »eliability and
safoty failure snalyses, and control failure recurrence by design changes.

The Manufacturing reliability representativs is responsible for review .
of production procedure documentation, faor failure recun‘e.nco control

by production changes, for keeping program and engineering rmanagement
avare of potential problems and for the training of manufasturing person-
nel to realize the importance of their role in prodiacing a safe and reli-

able system.

The Quality Control reliability representative is responsible for

coordinating the program reliability objectives and their means of achieve=

ment with all affected quality Control organiza’ions. He assures the

Quality Control Department's compliance with program reliability require-
ments and ea'tabli_shea . adequate failure reporting. He recommends train-
ing of Quality personnel to emphasize the primary importance of relia=
bility.

i - ‘0-._\.‘ The Materiel reliability representative assures adequata consider=tion >f

veliability and safety requirements in the selection of subconsrac:ors and
vendors, specification of reliability recuirements in subcontracts ard
assists the Program Reliability Manager in monitoring coapliance with
reliability rrogram requirements, Under the direction of the Progranm
Reliability Manager and with the assistance of the Engine-ring and

Quality Contxol Repressntative, he conducts evaluation surveys of the
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N f (\5‘ reliadility programs of prospective subcontractors, and provides guidance
H o to them on the requirementg of the Dyna Soar Program.

SPECIALIZED SUPPORT ORGANIZATIONS

S T

To facilitate carrying out the policy and direction established by the Dyna
Soar Program Manager any of the above representatives may enlist the support of
specialized staff groups and organizations such as the Boeing Scieatific

! Research laboratories, Matheratical Service Organizations, etec.
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ASSOCIATE CONTTRACTCR PROGRAM MATAGRXENT ORCANIZATIONS

The Program Management drganizations of The Martin Coupeny, Associate Cone
tractor for the booster and the Aerojet-General Corporation, Associate Cone
tractor for the booster engines, are described below. Similar .organization

daseripticy will be zdded 'tc this section-as additional associate-eontractors
} #esedectedse. (..

MARTIN PROGRAM MANAGERMENT CORGANIZATION .
The manegement of & space booster progrem utilizes very nearly all of the

functions and cperations of a major Weapon System chtre.ctcgr.

These diverse activiiies can became fully effective anly vhen they are welded
into a single-purpose tesm. The Martin Compeny has accamplished this through
the Progren Manager concept, which it introduced in 1953.

The Dyna Soar Progrem Maneger is given the resources and dollars required to
carry out his responsibility for the program. Ee has the authority delegated
by the Board of Directors, through the Vice President and General Manager, to
coxmit the Cazpeny and is, in effect, the general manager of a company within
the Compeny. :(See: Page 22.)

The Program Maneger and his directly assigned tesn managers issuve all directives
describing:

that.

¥or how much.

¥hea.

How.

Functional teem managers are indirectly assigned to the Program Manager aad, by
application of the "how", transfomm directives into finished work.

A1l tean managers, whether direct or indirect, are concerned only with Dyna

Boar, and they are physically lccated in area of the Mortinesaltimore Eie
BAC 1545 1)
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neering Building specifically allocated to this program.

This breakdown of directly and indirectly mssianed team masagers is a
thoughtful applicaticn of many years of experience that has resulted in
the thoroughly practical balance of the best features of the strict
gn_go;eet-type'orgmzaﬁon ‘and the functional-type organization. The
m;xctioml organization supplies continuity in perscnal administration
and technical develomment. The dires% line provides for unity in control
and direction. Together they provide stability and flexibility.

Contracts Manager

The basis for all work accamplished 1s the contract with its attendant
statements of work and specifications. The prime responsibility of the
Dyna Soar Contracts llenager is to interpret this contract and to define
th ' work to be done by functional Dyna Soar Managers and other Martin
Divisions. The Contracts Manager must, therefore, maintain a close
llaison with custozer persoanel to negotiate work items, statements of
wvork, specifications, terms and conditions and legal considerations

that are mutually wnderstood and acceptable.

The Program Contracts Manager, who reports directly to the Progran
Menager, accomplishes these tasks with the assistance of a staff
consisting of a Contracts Technical Requirements Mansger for specifi-
cations and required Assistant Contracts Managers, and Tecknicians. In
additicn, he 18 advised by the Director of Contracts and Planning (on

the Vice President and General Manager's Staff) and legal representatives.

1 Thus, the Contrects lanager will define the "what".

FINANCIAL MANAGER

The Program Financisl Manager performs Program pricing, contract negotiation

of price and financial terms, manpowver vrojection and control, cost control,

"BAC 1548 LK)
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finaneial status reporting and general liaison with the Martin-Baltimore
Finance Department. The financial implicatiocns of all program decisions
and performance are reviewed bty the Program Finance Manager, and he
2dvises the Dyna Soar Program Manager and the Division General Manager's
tuff of the recommendaticns resulting from such reviews.

The Progran Finance Manager 1s agsisted in fulfilling his funetion by a
staff of skilled and experienced estimators, iadustrial engineers and
accountants. In addition to this group under his direet coantrol, he
recelves assistance from the Director of the Finance Division and his
entire staff. Suoport programs invelving Martine-Denver and lMariin-Cocoa
will assign specific financial representation at their facilities to
provide anpropriate emphasis on the Dyna Soar Progran. These representae
tives provide the Finance Menager with such estimating and control data
necessary to enable hin to monitor the financial mrogress at these other

Martin Divisions. The Finance Manager will define "how much’.
PLATITG MATAGER

The Dyna Scar Plenning Maneger is the originator and ccatroller of the
Prograna Master Plan and Fhasing Chart and the mmltitude of ixzplemeanting
phasing charts. He coordina‘ces: closely with the customer, the system
contractor and associate contractors. Ee schedules the work of eaca of
the Martin functional team managers as well as sudporting Divisions. Any
‘schedule inccmpatibilities are resolved l')y hin to assure the smooth and
timely performance of the total effort. He detects all deviations from
the established plan end reports to the Progran Maneger action taken or
required.

The Planning Maneger reports directly to the Program Mansger asnd can dresw
on the resources of the Director of Conirects and Plannirg on the Vice

president and General Menager's staff for assistance.

BAC 1348 LD
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The Dyna Scar Planning Manager must define the "when®.
TECENICAL DIRECTOR

' /G The success or failure of a spaee progran 1is, to & great degree, dependent

. apon the qusntity end quality of its enginmeering effort. Engineering respone
8ibility on the Dyna Soar Booster Program is vested in the Technical Director.
As the title implies, the Technical Director is more than & project engineer.
All of the engineers performing direct work on the program report to him, not
through a technical depertment chief, but directly to him, so that technical
decisions, as well as engineering mx'nge:ent, &re his responsibilities. Ee
must be satisfied that the booster design is sound, and the fact that a man
will be asboard underscores this responsibility even deeper. EHe reports to
the Director of Weapom System Engineering directly and indirectly to the
Progrem Menager. He is assisted by & staff c;t Assistant Technical Directors,
each of vhom is responsible for a technical portion of the total effort. All
indirect Engineering supvort perfora their work under the guidance of this
Engineering teaa. '
Manufacturing Menazer
The Dyna Soer Manufacturing Manegexr 1s responsible for everything on Dyna Soar
Progren that is manufactured by any segment of The Martin Campeny. He has

the responsibility for producing. the article described by Engineering. Also
~under his direct control are tie assembly and production verification tests.
Rsporbins indirectly to hi=m are detall fabrication, tooling, production
planning and the menufacturing work of other Martin Plants (controlled and
directed by the Dyna Scar Manufacturing Mansger when working on Dyna Soar).

He 18 responsible for setting up and controlling a manufacturing schedule and
cost control plan consistent with the Master Phasging Chart and the budget
issued to him by the Finonce Manager, He 1s assisted by his versonal

staff and reports directly to the Director of Manufacturing and ine
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directly to the Dyna Soar Program Manager,

QUALITY PROGRAM MANAGER

8 j Bach successive large booster or ICEM firing brings into sharper focus the
extremely sensitive part plsyed by Quality Assurance. The most carefully
; designed product can be treasformed into & catestrophic failure by the
slightest coustruetion or handling oversight. It 1s the duty of the
Quality Program Mansger to ensure that every detail and operation is

rerformed correctly.

- .--.‘ & any

It MY st wAe e n e

The administration of the Dyna Soar Quality Assurance ard Relisbility
Progrem 1s the responsibility of the Quality Program Manager. He has
established four major sections to acconmplish this task:

LAY PR F AL L Gk g P R A

SR L TP

The Quality Planning Section performs adainistrative planning
. * and coordinatian.
1 The Quality Engineering Section provides technical assistance.
- . The Quality Reliability Section is the Dyna Soar reliability
adninistrator.
The Quality Measurement Secticn is generally the Dyna Soar

inspector.
The Quality Program llanager reports directly to the Director of Weapon System
Quality and indirectly to the Dyaa Scar Progran Menager.
LOGISTIC SUPPCRT MAMAGER

LN R o Y T TP R, SR

The Dyna Soar Logistic Support Manogdr is resransidle, directly to the Director
of Logistic Support and indirectly to the Dyna Soar Progran Manager, for provide

PP

ing the support vhich will assure the maximm operatisnal effectiveness of the
delivered product. His effort is divided into three main areas:
Materisl Support.
! Technical Publicatiouns.
:3 oo Training end Technieal Support.

% L BAC 1356 L.R2
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Material support is generally that area of support which assures proper speres
support, rovides on-site modification kits or replacement and maintains a
repirabdermartacpysten. Technical Publicaticus provides timely field pube
lications end instruction. Training and Technical Support will be principally
composed speclalized Martin training end custamer femiliarization.

PROCUREMENT PROGRA™ MANAGER |

The Procurement Program Manager 1s responsible for all procurement activity on

the Program. In this capacity, he'reporbs directly to the i)ixector of Material
&nd Procurement end indirectly to the Dyns Soar Progrem Mansger. He maintains

surveillance over all frocurement effort on the Program, including the purchase
of materials, services, supplies, major components and subassemblies within the
established prices, specifications and delivery schedules.

CUSTQMER REQUIRSTENTS MANACER |

The Custorer Requirements Maxager maintains close lialscon with all phases of
the customer's Dyna Soar activity, in order to assure that Alr Force require-
meats are properly anticipeted in terms of both current work and future needs.
He reports directly to the Director of Customer Requirements (Vice President.

. end General Manager's staff) and indirectly to the Dyna Soar Program Manager.

RELIASILITY PROGRAM MANAGEITIT

Organizetion -

Program Reliability Control Tean. The Dyna Soar Program Maneger is responsible
for administering the Dyna Soar Reliability Management Progrem through the
Reliability Control Team. The Program Rellabllity Administrator acts for the

Program Mansger as chairman of the Dyna Soar Reliasbility Control Teem (Siza 28 ).
In this capacity, he will be responsible for the adequacy and execution of the
Reliability progrem through the members of the Reliability Control Team.

Bach team member will be responsible for planning and organizing the
relisbility effort of his respective department and shell:

BAG 1346 13

saemne | N B-559T 3-

_CONFIDENTIAL Lot 1027 e

77 K, M ANT DO SMRRGIN, OSL ATV S e S - g =g P

ek
it Bpe Tl TS

L’g, St e AL DR TN




s A R e 3% e M S IR B S 2 . e

© RRITISVITIY HOJd HOILVZINVDHO HILSOOHd VOS VNXQ “ ANVAHOOD NILHVHW

k4

~
0
~
\C ]
wio
N~
) e1033ng wemrgl . .&
, 21x
wme) ey Iﬂllll
— N
i & E
o §
}
m . a L..n
; !A..Hl Joywopg Lutiqesten w
- WT sss0utPug ] T
1 N ajedreny Lymqeriey .._ah.w< ohu.u.oou.ﬂﬂw.. N
i - 3 _ pue 110
‘ L)
: D nltu
| e o
L | _ ..” LL
& | _ . =
nwnversadey HIMqeney SAT ‘ussesdey m::a;zoz JOIeISTUTIIRY sapInInessadey * sanyvinsssadey — e
&) — S oddng smio T e ios oot vrveasy | | manney meddoag | | amarnieny Futousewony vaisses0ig pue T4 i ,
]
L |

: [ m . ] _

: B : - - wesy, (0w0) LiTqenat

- B

.m» ]

i

" pc

2 ”

5 |

; 3 w
e i




FATRT e bR T

P

CONFIDENTIAL -

Assure that each of his dspartmental relisbility tasks is
earried through to completica by means of the indicated

' _ - control method. These tasks are summarized in the
. ' ' Martin Reliability Management (M) Progrem eutlined
in Section G of this chapter.

Bring to the attention of the Control Teem all reliability
problems aifecting his department. . |
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14 (:} At the Aerojet-Generel Corporation, emphasis is placed not only upon competent

AEROJET PROGRAM ORGANIZATIC! AND MANAGIMENT

technical personnel to fulfill propulsion assignments but equally upon their

organization into efficient, integrated project teanms.

Separate administrative units, organized by engineering specialty, form the
core of Aerojet's management pelicies. Specially established project teams,
in tura, co;rdinate their effort with that of established departments. A ’
flexibility in approach is maintained as ee<k uvuit, eithef newly formed or
already established, brings to a particuiar task the special experience and

the specific engineering knowledge gathered from earlier programs.

The Liquid Rocket Plant at Sacramento was ecztablished in 1955 as the center

for much of derojet liquid propellant research, developzment, and production.
Although corporate headquarters are located in Azusa, a nurrer of corporate

<:> officers are assigned to Sacramento to assure continulty of engiieering and

~

administrative effort.

LIQUID ROCXET. PLAI®. CRGANIZATION *. ~I°l

- While the Aerojet-Gereral Corporation is currently engag:d in several
“large propulsion prograzs, the szaller program is never permitted to suffer
delay or mitigation of effort. Friorities may necessarily differ from !

program to program, but the adainistrative organization, as shown on page 31

allows each program marager direct access to top-level management and thus
grants him the ability to secure decisions rapidly. Immediate attention is

.given by management to such problems and work requireaeats.
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. The Dyna Soar program, for example, will be directed by a manager who

{‘::5 ‘peports directly to the manager of the Eﬁgineering and Research Division. In

[,

this way, the project will rark equally with similar projects underway at the
f Iiquid Rocket Plant.

-

Definition and accomplishment of design and performance objectives are
but two of the responsibilities of the program manager, The meeting of program
cbjectives also resides with the manager. Likewise, he is responsidle for

balancing accomplishments with program goals and for the constant mopitoring

of engineerirg effort to assure rapid and prompt achievement of all scheduled
tasks, In addition, he directs all phases of program control, including fiscal

: ‘reporting, fisca% monitoring, planning,,K and contract requirement reporting.

In the EZngineering and Research Division, as throughout the Liquid

acp ¥ SEILES

ke
I
Y

b
smaltilia e,
-

Rocket. Plant, existing departments will serve as support for the Dyna Scar
i program. Page 35 illustrates the organization of the division and the

] relation of the program to existing degartments.

-, ckag R s . O R, - B c s DTN
KRS T Ak o WS S SRS ook R

The program manager is authorized to direct the efforts of several
departments toward solution of any problems that might arise. Coordination of

the activities of the various departments and the program by the manager

TS A ¥

1 guarantees everyday broad engineering capability. System and component design,

fabrication, testing, and design changes are also wit!in the province of the

e SNt S S il

manager who is authorized to call upon- other departzents to assist him in

these duties.

.

i, PROGRAM MANAGEMENT ORGANIZATION ... o2

.t it o it e < admns e

- ot

Within the program itself, an organization similar to that of the Liquid

b
[T

t T BAC 1346023

0

NO.

BOEING , D2-5697
7/

~CONFIDENTIAL | ™*"*

27000

T T
R A AL A SR



CONFBENTIAL

JINIHIDVNVH RVHEDOYd HVOS VNXQ - IVHANID-IILOdIY

0HLNOD
ALINBLLVENOD
NOLLYHOILNI ITIIHIA

SISATVNY W31SAS

SISKTYNY 1S34 W3ILSAS
ONILS3L IN3IWJON3A30

ONILYOd3Y
IN3W3YIND3Y LOVYANOD

AN3INIOVYNYIN TVISHd

N9IS3G 3NION3 AN3WJOI3A30 3NION3 ONINWVHIONd 8 SNVId
N9IS30 AN3IWd013A30 NOLLVY 1SININOY
480d 7 HIINS oM SYIAN T H
NIGMOI 9M

SIONIYY ONNOOUG

o e woe 4 MIOUNVN WVHOOUd

TUINHOIIL N¥VOS YNAQ

SHOLOVHANOGD 31VIDOSSY

IALS Y
Y39VNVN NOISIAI

HOHV3S3Y ONV ONINIINIONI

A oy gD S NS S s oy N

ST TG i 8 e 3 foze St N T R

-y mme s m——

| race 1,0-33 ,.2'

saewe |\ 02-559

<

BAC (348 LY




:‘%11" ey

L et
.

S

Lm,,;j

Rocket Plant uiil be established. Page 33 depicts the program management
G arganization.

Responsibility for direction of the program rests with the prrogram

FHTERN SR R RN EABEERE BURD

i‘ manager who alzo coordinates the activities of supporting groups as they

% ﬂ' pertain to the program. ELstablished departments support the program to easure
& waximum effort and the full assignment of Aerojet technical and administrative
% i experience,

k.

3 1

% i Liaison between tae procuring agencies, the associate contractors, and

Aerojet is established by the progrém manager and his stalf.. Zach of the
administrative units within the rrogram possesses sufficient independence to

complete its assignment without delay; over-all control, however, is retained

by the program mapager.

CONTRACT: ADMINISTRATION. .....I.%

As part of the Liquid Rocket Plant administrative procedures, a contract

coordinator is assigned immediately upon award of the contract. His duties

encompass all contractual aspects of the project. All work orders are issued

by the coordinator, who also determines that budgets are established and

" maintained on & current basis. Once a bud;et is prepared, it 1s subject to

rigorous examination by management and the budget control section.

Vorking closely with the program manager, the coordinator continually

sonitors the operations of the program to assure trat all requirements of the

contract are met according to schedule, The coordinator serves also to acprise

management of the financial and perforaunce status of the program.

Before work is begun on the contract, a review cozmittee is appointed

by the manager of the Engineering and Eeseurch Division to cstablish plans,
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f | budgets, and cost controls. The contract coordinator participates in the work
é ( f:) of the committee with the program manager, accounting personnel, and represen-
% tatives of the departments and divisions which will participate in the program.
QUALITY QOMTROL . ~"7-.2 ‘

% % Quality control at Aerojet has played an important role in the success

of the corporation and of its products. while the individual departments are

not relieved of the responsibility of maintaining high quality, the Quality

bitosr i o
adian

b Control Division establishes standards and continually moritors Aerojet projects

Y
AT A

to assure cuatomer satisfaction,

T

" Some of the ways in which this is accomplished:

KRR

1. Vendors are evaluated in terms of quality and their ability to

provide products promptly and at minimum cost.
2., Sampling procedures and a historical file indicating the past
records of vendors provide a continuing izspection procedure.

3. Continuous sampling of the performance and reliability of Aerojet

Y 08
PR PO P VI B S PPy
-
\
'

products provides a continuous record and thus a program of product improvement.

\ ‘

gl maR i AR SR LY

%
A SR

4 MATERIAL DIVISION T *
The Material Division controls all subcontracting activities of the
Asrojet-General Corporation. Procurement, purchase, and fabricatiom of

materials, as well as their receiving, storage, and handling are the major

RS
snidn

responsibilities of the division.

RSN s e RS N

Where experience shows their desirability, new methods are ins:zalled
3 to‘aimplify procurement procedures, mechanize records, and reduce costs. In
addition, the Material Division maintains stores of commonly used materials

] | throughout the Aerojet planta to meet emerg=ncy needs that might arise. The
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division's inventory:control systeam-also provides current information on the

; 5 availability of supplies to prevent.untimely depletion.

)

PERSONNEL . . ~ ..
{ Dyna Soar program personnel will be drawn from & newly organized depart-

ment, established spe';:ifically within the Zzgineering and Research Division for

R A S T S P R T A R R TR ARSI bt

direction of the program, and other Liquid Rocket Plant departments and divisiona'
i Bxperienced personnel thus will be temporarily assigned to the project for a

particular tack.or to solve a particular problea.
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The following ground rules were used in developing the Dyna Soar
(Step I) Program:
A. General

1.

G@NF"DE'NTI’A'[“

DYNA SOAR STEP I PROGRAM
GROUND RULES

Ageroach

An R&D System approach is assumed and requiremnents
inique to weapon systems shall not be included.

Insurance Programs

Iansurance or back-up programs should be held to a minimum
and shall be terminated at the earliest possible date.
Deferment of Contingency Costs

Assume that a minimum but a sufficient number of first-pro-
cess developments or tests are made to furnish enough data
for the establishment of an acceptable technical confidence
reliability level consistent with the overall system require-
ments,

Safety .
System design shall provide inherent pilot safety.

Reliability :

The reliability of the Dyna Soar (Step 1) System shall be as
follows: -

Pre-launch checkout and countdown - 95% and Flight - 85%.
Man-Rating . .

Man-rating requirements of Dyna-Soar Step I vehicle shall

be in accordance with approved reliability and safety criteria
as determined by the Trade Studies. Man-rating requirements
for booster shall be as currently established and will include

a reliable malfunction detection system.

BAC 1344 LMY

7. Contractors
a. Glider & System Boeing - System Contractor
b. Booster Martin - Assoc. Contractor
¢. Boost Engines Aerojet - Assoc. Contractor
d. Primary Inertial
Guidance *k <« Assoc. Contractor
e. Communications e « Assoc. Contractor
£._Bqoster Guidance __ ___#**_ ___. Assoc. Contractor
** To be determined no. D2-5697
__aas:wal \
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A. GENERAL (Cont.)

9.

10.

n.

1.

2.

GFAE

The AR-2 acceleration engines will be manufactured by
Rocketdyne. Other propulsion units will not be GFAE but. will.be
furnished by Boeing.

CTCI's .

CTCI's will be separate 2t Baltimore and Seattle - Booster and
Glider respectively.

Static Proof Tests

Static proof tests shall not be conducted on the booster-glider
combination. ' '

Mockup and DEI's N

Mockup inspection and DEI's will be held in Seattle.

B. GLIDER

The Step I Glider shall be readily adaptable, with minor
modification, to the Step IIA Program.

Go-Arou;ld Capability

No landing go-around capability shall be designed into the Step I
Glider but the design shall be capable of accepting a glide

stretching landing engine at the expense of the payload.
Escape System

The escape system shall provide escape from malfunctions with

the modified ICBM system during boost phase of flight and any

subsequent phases of flight,

Glider/Booster Testing

a. Assume Glider/Booster compatibility aad dynamic testing
to be accomplished at Martin-Baltimore using ground test

glider provided for that purpose. Subsequent gliders will
not be tested in Baltimore but will be checked out with the
booster at AMR, Final test site to be determined by
"Optimum Glider/Booster Test Program Trade Study".

b. The ground test glider will be returned to Seattle for
continuing engineering work after the compatibility tests
are completed,

x‘ BAC 1346 L0
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GLIDER (Cont. )
5. YVehicle Renovation
8. The first post hypersonic flight refurbishing will require
the glider to be stripped of all sub-systems. The degree
of equipment removal from subsequent gliders will be
" based on previous refurbishing experience, with minimum
“<emovil an ddjective.
b. Assume glider refurbishing without major instrumentation
. . or subsystem changes.
€. All refurbishing of glider will be accomplished at 3eattle.
d. Glider refurbish flow time is 63 months (shoot to reshoot),
6. Capsules
The design and manufacture of the escape capsules will be
accomplished by the Boeing Airplane Company. The capsule
development and qualification test program will be based on
ten (10) escape capsules. The above plans may change upon
resolation of Trade Studies.
BOOSTER
1. Configuration
The booster shall be 2 modified version of the SM68 Titan ICBM.
2. SM 68 Program .
There is to be ne interference with the SM 68 Titan program (s).
SUPFORT

1. Pilot Ground Crew Training

a, Plan a pilot training program for contractor, USAF, and
NASA pilots.
b, Assume that the Air Force has a simulator for pilot training.
¢. No ground crew training will be provided.
2. OCAMA Support
a. OCAMA support shall be limited to providing standard GFE
activities.

b. Boeing will handle spares for test systems,

¢. Minimum service experience shall be recorded fcr OCAMA, -
3. Glider Transportation .

Gliders are to be transported by Air Force C-124's provided

and operated by the government.
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SUPPORT (Cont.)

4.

1.

"6,

Booster Transportation
Booster are to be irazaported by A. F. C. 133 provided and

operated by the government,

Support Aircraft ' _ .
a. Modification of one B-52 only shall be provided out of Dyna
Soar Funds. - '

d. High performance and other support aircraft will he furnished

by government.
€. . The B-52 and other AFFTC & AMR support aircraft will be
maintained and operated by the USAF, '

" 4. AuF-106B support aircraft will be bailed to BAC.
E. FACILITIES '

Pads .

a8, One modified launch pad with two holes and a modified block-
house are to be provided at AMR.

b. Lzunch complex is to be available April, 1962

Communication _ )

a. Range facilities may be planned to provide voice communica-
tion less than 100% of the time.

b. Experimental super high frequency equipment is required.

¢. Air Force ground radio guidance system expected to be in
existence at AMR, will be assumed satisfactory and avail-
able. T~

S~

Tracking S

. Existing down range. tracking sta.tiox\{s shall be used where re-

quired and any additional down range tracking stations are to

be provided by the government.

Denver

No Dyna Soar compatibility testing is l.)lanned at Denver.

Landing Sites '

There shall be three down range landing strips 8, 000 ft. by 150 {t,
AFFTC AFMTC and Down Range '

Maximum use of existing facilities, with only minor modifications,
at AFFTC, AFMTC and Down Range will be provided.

GROUND SUPPORT EQUIPMENT

1.

Ground support equipment shall be designed where possible so
gtiat a single configuration will satisfy the needs of assembly, pre-
lght and maintenance,

)é\ SAC 1548 LD
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3 G. GROUND SUPPORT EQUIPMENT (Cont. )

§ e e 2. Utllize the optimum combination of automatic checkout equip-
L) . ment and skilled personnel consistent with low cost, program
timing, and confidence level,
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" the need for improvement of the stability and control characteristics at

throughout the speed range. Two methods under study for reducing aero-

SYSTEM DESCRIPTION

AIR VEHICLE SYSTEM DESCRIPTION

The Dyna Soar Step I Air Vehiele, with a lift off weight of approximately
241,500 pounds, is composed of a piloted glider, a glider to booster
transition section, and a two stage booster adapted from the boost sys-
tem of the Titan SM-68 ICBM. The over all length is 116 feet, 47 5 inches.

The air vehicle system described in this section will be refined by contin-
ued study, design and development. A specific design refinement period
is planned which culminates in an air vehicle and DS-1 system configira-
tion fix by February 26, 1961. Typical design refinement objectives are:
1. Improve temperature safety margins.

- & Simplify and improve reliability of the escape system.
. Reduce the use of molybdenum and other exotic materials.
« Refine stability and control characteristics.
. Refine the glider design for the effects of thermal distortion.
.- Reduce communication problems caused by local environments.

A I

Of particular concern during the desigr refinement period of the glidar is

hypersonic speeds. It is desirable to minimize the shift in aerodynamic
center from transonic to subsonic speeds so that static stability exists

dynamic shift are use of retractable wing tip extensions and vertical fins
with dihedral, Other investigations include fillets at the body-wing inter-
section, body contour and wing cambers, elevon planform and hinge line
sweep variations, and rudder deflection. All of these variables will be
investigated analytically in conjunction with wind tunnel programs. The
final configuration selection wiil be based on aerodynamic performance,
structural requirsments, subsystem configuration, over all weight, re-
lability, cost, and technical confidence.

Due to the research nature of the Dyna Soar Ster I Program it is not pos-
sible to precisely specify all of the air vehicle system parameters. The
data i)reuuted are the latest available and will be refined throughout the

design refinement time period.
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Each stage of the booster contains a liquid bi-propellant power plant, pro-
pellant tankage 2nd pressurization system. The Stage I propellant is LOz
exidizer and RP-1 fuel aud is supplied to the engine pumps from the helium
g* s pressurised propellant tanks. The power plant is an XLR87-AJ-3
Aerejst General bi-propel.ant turbo-pump fed rocket engine, rated at
3009000 pounds thrust at sea level. Two identical thrust chamber assemb-
lias ares utilized, Variations from the Stage I Titan booster for the Dyna
Soar are as follows: Prevalvcs must be added in the main fuel and LO2
between propellant tanks and ths main pump inlet; in addition, stabilizing
fins and necessary structural ravision for increased loads must be pro-
vided. The exposed {in area in the pitch plane is 438 square feet, and in
the yaw ilano. 175 square feet. '

The Stage II propellant also is LOZ oxidizer and RP-1 as noted in Stage I.
The power plant is an XLR-91-AJ-3 Aerojet General bi-propellant turbo-
pump fed rocket engine, rated at 80, 000 pounds thrust at standard condi-
tions corresponding to 250, 000 feet pressure altitude. Variations from
the Stage I Titan SM-68 booster will be as follows: An increase iu the
helium pressurization gas capacity is required as well as possible rede-
sign of the Verni 'r equipment; addition of pre-valves in the fuel and LO2
lines between the propellant tanks and the main pump inlets will be re-

quired as well as structural revisions for increased loads.

The booster interstage structure will require modification and will be

lengthened 275 inches to allow "fire-in-the-hols" staging.

The objective of the booster refinement studies is to determine the struct-
ural modification and redesiga required for the Titan SM-68 Series J

booster to meet the Step I program requirements.

The changes associated with the fire-in-the-hole technique present several
problems at this time; poor dove-tailing of the Stage I shutdown and Stage
1 thrust buildup, addition of blast doorJs to the interstage and changing
interstage design. Methods under study to alleviate the engine proclem
inelude spreading out the Stage I thrust decay characteristics, change

the engine jacket from dry to wet and a fixed position for the gas genera-
tor shuttle valve.

The transition section is the extension of the aft glider fuselage which pro-

vides structural and aerodynamic contiauity between the glider and booster.
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The transition section also serves as a container for the separation en-
gine and various boost and orbital equipment, as well as the subsystem
interconnects between the glider and the booster. Included are the mech-
anisms for a two plane separation system which first separates the com-
bined glider and transition section from the booster and later separates

the glider from the transition section. o

Basic guidance of the air vehicle during boost is provided by an inertial
navigation system located in the glider with radio guidance backup in the
transition section.‘ The inertial navigation system provides guidance dur-
ing the remainder of the flight regime except during landing which normally
will b_i accomplished by the pilo¢ as a manual operation.

The glider selected for the Step I Program is a low wing, delta planform,
piloted (one man) vehicle with approximately 330 square feet of wing area,

a ground launch weight of approximately ¢, 300 pounds and a re-entry weight
of about 9, 200 pounds. The over all length of the glider is 35 feet, 4.8

inches.

Until the completion of the Escape and the Cooled Yolume trade studies the
current glider configuration as reported in D2-6909 consists of two (2) maj-
or components. The forward 15 feet makes up the escape capsule, which
may be separated at any point in the flight path returning to earth as a
stable unit, and the aft portion which contains all glider equiprment except
that which functionally must be forward or that which fhe pilot needs dur-
ing escape. The equipment container in the aft portion is pressurized and
environmentally controlled and contains all the basic electronic and guid-
arnce equipment, the flight test equipment, the accessory power unit, and

the pavlead,

The glider structure consists of determinate truss work with a covering of
thin-gage corrugation-stiffened skin. The truss work is constructed pri-
marily of Rene '41 nickel base alloy. Insulated skin panels are constructed
of a thin-gage oater skin of molybdenum attached to a thin-gage corrugated
panel of Rene '4l with insulation material sandwiched between. Uninsrlat-
ed panels utilize Rene '4] outer skins. The landing gear is an all-skid,
uncooled, tricycle-type gear utilizing metal "energy strap' shock absor-
bers. Main gear skids are of the high-drag wire brush type while the noae
rlkid 18 & low-coefficient-of~friction type.
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The glider is designed to accept with minimum modification, two Rocket-
dyne AR2-3 liquid rocket engines to accelerate the glider to a Mach num-
ber of at least 1.5 and hold for at least 10 seconds after being dropped from
a B-52 at 40, 000 feet.

The glider secondary power system provides mechanical, hydraulic, elec-
trical, and hot-gas pneumatic (reaction control) power through use of a hy-
drazine-based monopropellant fuel system and two turbine-driven accessory

power units (APU).

The glider environmental control system consists of two separate systems;
one for the pilot's compartment, and one for the equipment compartment.
An open ended system using an expendable cryogeric (liquid) mixture of
oxygen and nitrogen provides pressurization, ventilation, some coeling
and a breathable atmosphere for the pilot's compartment. The primary
heat sink for internal heat loads is expendable v ister. The pilot's compart-
ment walls are protected from aerodynamic heat by use of water wicking P
panels.attached to the outer surface of the pressure wall, A redundant
atmosphere supply is provided for cooling, pressurization, and a breath-
able atmosphere for escape system operation. The equipment compart-
ment environmental control system provides cooling and pressurization
through use of expendable water and cryogenic nitrogen. Equipment mount-
ed outside pressurized compartments is protected from aerodynamic heat

through use of the water wicking principle.

Glider control is derived from aerodynamic control surfaces for flight
within the sensible atmosphere., A reaction coatrol system is provided

for flight outside the sensible attnosphere. Stability augmentation pro-
vides the glider with flying qualities desired by the pilot. Because of the
wide range of flight conditions encountered, self-adative servos are used.
Control of flight is exercised through a side-stick controller which operates
the glider aerodynamic controls, the glider reaction controls and the es-

cape capsule reaction controls after separation.

The glider communications system is deusigned to establish a voice and ~—»,
data link between the vehicle and ground stations within 600 n.m. radius,
to provide range safety signals to pertinent equipments and displays with-
in the vehicle and radiate electro-magnetic zignals for rescue operations
{f required on termination of flight. The glider test data acquisition sys-
tem collects flight safety data, vehicle performance data, military and
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scientific data. It conditions the data as required and simultaneocusly

stores the data on airborne recorders and transmits it to ground receiv-
ing stations.

The flight safety data equipment contains that equipment necessary for ac-
quisition, recording, and transmission of data for real-time monitoring
of essential vehicle performance parameters. The flight safety data sys-
tem has a capacity of 2 continuous FM and 49 sampled PCM channels. A
tape recorder located in the capsule records the last 8 minutes of this
data prior to capsule separation.

The payload data equipment contains that equipment necessary for ac-
quisition recording and transmission of vehicle performance, military
and scientific information. This equipment is flexible and may be ex-
panded using growth packages to meet the varying data requirements of
& particular test program. The capacity of this portion of the system is
14 continuous FM channels and from 113 to 955 sampled PCM channels.
The recording time capability is 4 hours.

Fire protection will be achieved not by the installation of one overall sys-
tem designed to suppress fire anywhere, but rather by eliminating the
possibility of fire whereever possible. Where the possibility of fire

must be considered, fir protection methods will be integrated into the sys-
tem as feasible and practicable. )

On the airdrop glider with the rocket acceleration engine, the fuel system
and the engine will be isolated by suitable barriers from the equipment

compartments, and a specialized fire detection and extinguishing system
will be installed.

All fire protection at the glider design level will be coordinated and mon-
itored by one responsible engineer. In addition, a Fire and Safety Office

is being established to maintain surveillance of the fire and safety aspects
of the overall Dyna Soar system,

The cockpit is designed to accommodate a 5 to 75 percentile pilot. Physical
protection requirements for the pilot are provided through use of a full-
body restraint-support system. The system can be adjusted by the pilot for

application of restraint for the boost, orbital, re-entry, and escape modes,
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The intelligence display consists of inertial flight control, mission man-
agement, aerodynamic flight and subsystem displays.

Twe types of emergency flight procedures are provided for pilot recovery.
These are abort and escape. Abort is defined as the unscheduled departure
from the mission wherein the glider and the pilot are recovered. Escape
is the abandonment of the basic air vehicle, or glider, and descent of the
escape capsule and landing by parachute. Separation from the aft glider
section is by use of a solid propellant rocket located low and aft in the
capsule. The capsule is designed for landing on land or water. It is de-
signed to float indefinitely on water and pilot provisions are supplied for

& 72 hour time period. | '

A destruct system for the vehicle is provide.d to cémply with range safety
requirements. Destruction of the booster is accomplished only after a
time delay which assures safe separation of the escape capsule. After
the boost phase, the piloted gliders have no provisions for destruction.

Unpiloted gliders will carry provisions for destruct after boost.

The abort, escape, and destruct aystem. operation is independent of means
of initiation. While the vehicle is on the pad, the Range Safety Officer or
the pilot can initiate escape. During first or second stage boost, escape
can be initiated by the Range Safety Officer, the pilot, or by automatic
means. The pilot only can initiate escape following the boost phase. Abort
can be initjated by the pilot only. There are no provisions for abort during
first stage boost, except when the vehicle velocity is greater than 5000 fps
{about 80, 000 ft. altitude). '

The Ground Support System for Lyna Soar Step I program includes equip-
ment and facilities at the Seattle Systems Integration Laboratory, the
Baltimore Functional Test Area, at AFFTC, AFMTC, thes AMR, and
associated tracking and monitoring stations. Problems exist in the areas
of arresting gear for down range landing sites, RF connectors, checkout
and monitor equipment, method of erection of the glider on the booster,

and servicing the glider with several types of liquids (particularly cryo-
genics).

Design development programs have been initiated in the areas of cryogenic
servicing and afresting gear for which models and full-scale tests are
planned. Studies will be made of the requirements established during the
pre-launch checkout and count down.
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.using one (1) launch pad.

SYSTEM TEST PROGRAM
The Systems Development Test Program objective is to acquire, during the

Step I program, the data necessary to provide confidence in the adequacy
of the piloted Dyna Soar glider for manned global flight. The planning has
boen based on a program of success. Early manned flight and the acquisi-
tion of hypersonic flight data applicable to varying vehicle configurations
are also considsred primary objectives.

The program is divided into three basic phases. (1) A ground test program
at the systems level; (2) A flight program involving air launched gliders

at Edwards Air Force Base, and (3) A ground launch test program at the
Atlantic Missile Range. ;

The first phase, the Ground Test Prograza, consists of glider subsystem
integration testing at Seattle, glider/booster ~ompatibility checks at
Baltimore and glider/booster assembly, test, and launch complex and range
checkout at the AMR, )

The second phase, the Air Launch Progra.m'at Edwards, involves low speed,
transonic and supersonic flight testing using one glider and one B-52
carrier vehicle. The major objectiVes of this program are to establish

the man-machine relationships during low speed flight and landing prior

to boosted, piloted flights on the AMR. At the completion of tha air launch
program, the glider will be re-cycled into the ground launch program.

The third phase, the Ground Launch Program on the AMR, will begin with
unmanned flights for the purpose of proof testing the glider/booster con-
figuration, establishing the airworthiness of the glider in hyperscnic
flight and the adequacy of the escape provisions, and will then progress
through a series of piloted flights designed to explore the glider flight
characteristics and capabilities and to obtain hypersonic flight data.

Ten gliders will he used to complete the System Development Test Pro-
gram: one ground test vehicle, and nine complete flight gliders. The nine
flight gliders will be used for a total of sixteen (16) ground launched
flights, The ground launched flights will include five (5) unmanned and
eleven (1) manned flights. The ground launch program will be conducted

\%‘ BAC 1346 L-R3
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After completion of checkout and acceptance in the Glider System Integration
Laboratory at Seattle, the ground test vehicle will be sent to Baltimore

0 . {for use in system integration, dynamic testing and compatibility testing
with the booster and associated ground support equipment. The ground
tast vehicle will be returned to the System Integration Laboratory at

B s U WUy &7
L

Seattle for sustaining engineering tests.

I3

The second glider produced is scheduled for a four month series of site
activation operations and booszer/glider captive firings on the pad at the

S LT Ay S Eas e

AMR prior to being refurbished and re-cycled for use in the unmanned

DL
-

ground launch program.

eepy 2

The third glider is programmed for the air launch program at Edwards.
u The fourth glider is the first ground launch glider. The fifth glider will
; ' be used in the System: Integration Laboratory for glider systems integra-

tion and dynamics testing uatil it is needed for the manned ground laurch
program.

——
AT, Y B
S ————

Of the sixteen flights programmed for ground launch, the five unmanned
flights will be launched at a rate of one every two months. The eleven
piloted flights will utilize four gliders which will be re-cycled on a
schedule of about 6 + months to support a launch rate of approximately
one every month and a half, The last Step I flight will occur by Januaryl,
1966, 25 months after the first ground launch.

TEST AIRCRAFT
Preparation and conduct of the System Development Test Program involve

the use of several supporting aircraft to provide an air launch carrier
and to aid in subsystem integration, test range checkout, flight operations
technique development and general support of flight test operations.

B-52 Modification and Instrumentation .

A B-52 (model to be determined) will be modified for use as the air
launch vehicle to drop capsules and launch gliders. Structural modi-
fication is required in the bomb bay to allow installation of supporting
structure for the capsule and glider,

Instrumentation will be installed in the B-52 to- provide adequate mon-
itoring of critical glider components and equipn:ent, Sufficient instru<

A
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mentation will be included to allow a flight test engineer to assist '
the glidez pilet in preflight functional tests,
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- SYSTEM OBJZCTIVES ATD RIS TIRZMINTS

L ffs A. The following design objectives shall applys

1. A medium L/D Glider, as described by the current approved issue

P

of BAC document D2-6909, shall be used as the starting point for

:
% . all trade studies to further optimize the gystem configuration.

2. The Step I Glider shall be readily adaptable, with minor modi-

fication, to the Step IIA Progran.

3. The data system skall provide the reruired data from each flight

with a maximum loss of 5%.

k, There shall be no significant differences in airbornme systems
developed for manned and unmanned vehicles on those items critical

to performance and safety.

: 6 S. The glider shall e capable of at least four (4) flights

oxperiencing'the o3t severe conditions in the equilibrium flight

gorridor with minor refurbishment.

6. The glider shall %e capadble of landing at a fisld displaced no
less than 700 nautical miles laterally from the insertion path

vhen the turn is initiated at 19,000 fps relative velocity.

7. The pilot ard equirnent compartment(s) structure and seals will

be designed for laro leakage.

8. The glider shall be capadle of a safe flight corridor depth of

no less than 30,000 feat for equilibrium glide bLetween maximum

§
:
g

usable CL and minizum safe C, betwaen 5,060 {ps and near orbital

L
,r:) i velocity. '
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9. The Step I air drop glider shall be capable of accelerating to
Mach 2,0 &t the optimum altitude af'ter being dropped from a B-52.

10, The glidur shall demonstrate, at approximately 19,000 fps, a
maximun C; of 0.69, trimmed, and a maximm L/D within the range
o€"1.5 to 2.5. '

il. The .air-launch test data acquisition airborne systea will have
flexibility to acjuire up to approximately 300 measurements.
The ground-launch test data acquisition airborme system will have

flexibility to aoguire up to approximately 700 measurements.

12, The glider shall be controllable throughout the flight regime,
by the pilot, with both guilance and stability augmentation .

systems inoperable.

"B, The following design requirements will est~blish a test system capable
of developing ths technology renuired to exploit the inherent potential

of atmosphere for military weapon systems operatiom in the hypersonic
and orbital flight regine.

1, The booster shall be a modified version of the SM 66 Titaxi ICBM.

2, The glider shall be capable of a safe manually controlled targen-
tial landing on an 8,000 ft. by 150 ft. landing strip without
the use of a landing engine. The use of an arresting mechaniam
shall be allowable.

3. The glider shall be dasigned to have an hypersonic cL maxizum no
less than 0,60 at approximately 19,000 fps at the equilibrium
glide altitude and an L/D no less than 1.5. The material appli=

oation selected must insure the structursl integrity throughout :.
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- ' the entire boost and glide regime.

d &k, The Step I glider extarnal configuration and baaic airframe
shall have sufficient volume to meet the stores requirements of
& "twice-around" flight plus 5 minutes pre-launch ti;ne. Misaion
flight time from launch. to touch down for the "twice-around"

mission shall be approximately 214 minutes.

5. The flight contrcl system shall be capzble of automatic and
manual control. 'I'h.e manual control gysten shall be capable of
operating:

* @s With the .guidance and stability augmentation system inopera-
tive. -

b, As an over-ride over automatic control.

9
( . 6. The glider shall be designed to accommodate pilot sizes through
(-) the range from the 5 to ths 75th percentile man as defined by

WADC Training Report #52321; Anthropolosy of Flight Personnel
. dated September 1954, with the pilot wearing a full pressure suit
inflated. The pilot's weight to be utilized in calculating per-

formance data will be based on that of a 50 percentile man,

7. The test data systen shall employ talematwy techninue and onboard
recording in a retriavable package. This system includss aporoxi-
mately .50 channels of data used for safety monitoring purposes

not considered as part of the design payload.

8. The design shall provide for two-vay voice radio communication

between the pilot and ground stations, Communication between

‘__. pilot and ground stations will not necessarily be continuous,
A
/-,

N
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r - 9, The dasign shall provide accommodations for Step IXA vith minimum
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Y
Y

configuration change. Glider design efforts shall insure this

N

EEICEN

requirement through appropriate correlation with Step IiA planning

being accomplished as a separate effort.

10. The glider payload shall be not less than 1000 pounds; at least

B I i TR

. 75 ocubic feet of usable volume shall be provided.

11, Tho glider shall attain a relative velocity at boost burnmout of
[ at least 19,C00 fps provided the performance characteristics of
the S¥ 68 Titan booster meets the performance revuirements of
BAC document D2-5338,

12, As part of the dasic weight, atmosphere supply shall be provided
to allow a maxizim leakage rate of .25 pounds per minuta for the
pilot's compartment and a leakage rate of .25 pounds per minute

for the traic equipment compartment.
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PROGRAM ELEMENTS

Srst SSRGS

t\? This section contains a breakdown of the Program Elements of the Dyna

* Soar program and a definition of each of the sub area elements.

The program elements outline the constituent activities of the Dyna Soar

program as identified by a joint System Contractor/Air Force effort.

Each level dafines the component activities of the program in success-

PIPRY Nppyvey
‘e

ively greater detail identifying the activities required to accomplish the

sinhiffenanas

program. The total Dyna Soar program consists of three segments;
Step I and ITA, Step IT and Step III. The joint Air Force/System Con-

tractor effort defineu all program elements through the Subsystem or

et s SRS S A £
P b RER AR R St TR AR W ¥

Project (level 4) elements, with some Component or Task elements
(level 5) being identified. By applying the Dewey Decimal System as

well ae naming the levels of detail, a dual method of identifying the pro-

it 12 ea® AL iITOM T g b

grams was obtained; for example, the level 4 element (Booster) Second-

ary Power may also be identified as Element 1.1.2.3., Thus the program

S~
.

s as

element breakdown provides both contractor and éovernment with a
management tool by which segments of the program can be effectively

identified for planning, reporting, and control,

The activities required to provide the program elements identified in
each sub area (level 3) element are outlined in a section titled "Def-
initions' which follows the element breakdown. This includes such
activities as development, design, procurement, manufacture and test-

ing. The definitions do not 2ssign the responaibility for performance of

BAC 1346 L-R)
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; these activities. These responsibilities may be determined from System
{ s and Assoclate Contractor Statements of Work and contractors' "Make-

or-Buy'’ plans.
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PROGRAM ELEMENT DEFINITIONS

The following are outlines of the work content of each of the level 3

Dyna Soar (Step I) Program Elements.

1. 1.1 Glider - This element includes the following tasks:

8. Engineering design, procurement of materials, subcontract
program and manufacture of: glider airframe, glider propulsion,
secondary power, environment control, fire protection, crew statiosn,

. crew escape, personnecl protection, all test art. "es including
special tools and test equipment.

b. Design and manufacture of glider mockup articles.

c. Engineering design, procurement and manufacture of the glider/
booster transitior section including special tools and test equipment;

d. Final assembly of the glider including installaticn of avionics,

airborne instrumentation, military equipment and transition

assembly. It includes all installations in the test articles,

@. All design development test programs and development programs
including test and prototype hardware required to support
engineering design and manufacturingz operativas for the glider
and/or transition section {capsule tests, sled tests, hets shots,
static test, qualification and functional tests).

f. System Integration Laboratory design development activities
connected with the Static Test Glider, Ground Test Glider, Site
Activation Glider, and the glider used for subsystem integration.

g. Re-cycle of gliders through the manufacturing shops following
flight test of the glider.

h. Activity is complete upon delivery-of glider on dock at the using
facility for system development testing.

1.1.2 Booster - This element includes the following tasks:

a. Engineering design, procurement of materials, subcontract
program and manufacture of: booster airframe, propulsion,
fire protection, secondary power test articles including special
tools and test equipment,

b, Design and manufacture of booster mockup articles,
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1.1.2 Booster {Cont.)

0 c. Final assembly including installation of all avionics and airborne
instrumentation.

d.
e.

System integration laboratory activites for booster.

All design development tests and development programs includin g
test and prototype hardware required to support engineering
‘ design and manufacturing operations for the booster,

4 : f. Re-cycle of captive firing boosters.

g. Activity is complete upon delivery of the booster on dock at the
using facility for system development testing, *

"1.1.3 Awvionics - This element includes th»s following tasks:
k a. The engineering design, procurement and manufacture of the
1 following: glider primary and secondary flight control, booster
flight control, primary vehicle guidance, radio guidance backup,
glider display instrumentation, vehicle missionand traffic control,

antennae, windows and feedlines, gpecial tools and test equipment,

b. All design development testing, /Simulations and developmental
programs include test and prétotype hardware required to support
@ engineering design and manufacture of the avionic subsystems

‘ and components.

¢. Activity is complete at the time that avionics are complete and

ready for installation in the air vehicle.

n. 104

Airborne Data Collection - This element includes the following tasks:
a. The engineering design, procurement, and manufacture of the
following: glider instrumentation, booster instrumentation,
geophysical and astrophysical instrumentation, propagation

instrumentation and military equipment instrumentation, special
tools and test equipment,
b.

All design development testing, simulations and developmental
programs including test and prototype hardware required to
support engineering design and manufacture of the data collection
systems and components,

c. Activity is complete at time that data collection instrumentation

is ready for installation in the air vehicle,

BAC 1246 113
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1.1.5 Military Equipment - This element ind udes the following tasks:

(3 a. Engineering studies for the required integration of vehicle sub-
. systems and airframe to provide for the following military equip-

\ ment: terminal guidance radar, bomb-navigation radar, re.on-

Y P St o)

naissance radar, reconnaissance infrared, reconnaissance photo-
i graphic, electronic intelligence, advanced platform, test ASM and
] ejection equipment, radar altimeter, maneuver g enginerand

military equipment integration.

T AR A SRS R R R PR R R

b. Engineezing design, procurement and manufacture of military
equipment including special tools and test equipment.

¢. All design development testing, simulations and development

programs including test and prototype hardware required to

support engineering design and manufacture of the military

equipments.

d. This activity is complete at the time .the equipment is available

4 for installation in the air vehicle.
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1.1.6 Air Vehicle Integration - This element includes the following tasks:

RN WY

&. Engineering design relating to the total air vehicle,

“:) b. All design development testing and developmental programs rele-
vant to the glider/booster integration including compatibility,
dynamic and captive firing tests.

¢. This task is complete at the time the glider and booste * captive
firing tests are completed.

.

1.2,1 Glider GSE - This element includes the following tasks:

a. The determination of requirements, engineering design, procure-
ment and manufacture of the following glider GSE; handling and
trarsportation equipment, servicing and environmental equipment,
maintenai.ce and test equipment and ground checkout equipment,

b, All design development testing and developmeatal programs
including test and prototype hardware as required to support
engineering and manufacturing operations for glider GSE.

¢. Design and manufacture of mockup articles.

d. This task is complete at the time that glider GSE is on¢dock at
the using facility.

[ NRANE LR S 5
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Booster GSE - This element includes the following tasks:

(} a. The determination of requirenents, engineering design, procure-

ment and manufacture of the following booste~ GSE; hancling and

transport equipment, servicing and environmental equipment,. main-
tenance and test equipment and ground checkout equipment.
All design development testing and developmental programs

including test and prototype hardware as required to support
: engineer ing and manufacturing operations for booster GSE.
€. Design and marnufacture of mockup articles.

o s A
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This task is complete at the time that booster GSE is on-dock at
the using faeility. .

Base and Range GSE - This element includes the follow{ng tasks:
a.

The determination of requirements, engineering design, procure-
ment and manufacture of the following base and range GSE:

J
2
Y
i
S
i
>
!
/

B-52/glider GSE, launch support equipment, communicztion and

tracking equipment GSE, guidance equipment, range safety equip-
ment GSE, telemetry station GSE and landing sites GSE, as

¢

R

FEN

required to support engineering and manuf.cturing operations for
z /') Base and Range GSE,

i ¢. Design and manufacture of mockup articles.
' This task is complete at the time tlat Base and Range GSE is
on-dock at the using facility,

1.2.4

Training Equioment - This element includes the foilowing tasks:

a. Engineering design, procurement, manufacture and installation of:

pilot trairing aids and equipment, ground crew training aids (if .
any) and equipment,

b, Integration of training equipment, °

¢. This tas)

RSP A

is complete at the time that training aids and equipment
are delivered at the using facility.

- e

1.2.5

Industrial Facilities - This element includes the following tarks:

a. The determination of requirements for industrial facilities,

machinery and equipment located within the contractor, associate

contractor and subcontractor complexes as required to support the
manufacture, maintenancs and design development testing of the
’") glider, the boostar and the glider/booster.

a2 A T Pl # ST
S ge e eq o
69
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.2.6

1.2.7

1.3.1

l. 3.2

SAC 1348 L0

n. 205

Industrial Facilities (Cont.)
b.

Design and contruction of brick and mortar within the contractor,

&ssociate contractor and subcontractor complexes,

¢. Procurement, re-arrangement and installation, calibratipn and

check-out of industrial equipment and GSE within the industrial

facilities in the contractor, associate contractor and subcontractor
complexes.

d. This task is complete at the activation date (completion of IC &C).

Test Site Facilities - This element includes the following tasks:

a. The determination of requirements for brick and mortar, facilities

equipment and support areas at AFFTC, Patrick AFB, Cape

Canaveral Support and Launch Areas, telemetry stations and
landing sites.

The acquisition and AXE design and construction of brick and
‘mortar at all test sites.

Procurement, rearrangement and instahation; calibration and
checkout of GFE (Facilities type).

The integration of facilities at all test sites.

e. The task is complete at the beneficial occupancy date (BOD).

GSE & Facilities Integration - This element includes the following tasks:

a. The integration of GSE and the planning for the integration of
GSE facilities.

Test Aircraft - This element includes the following tasks:

a. Determination of test aircraft requirements and arrangement for

the assignment of test aircraft to the Dyna Soar Program.
b. Design engineering, procurement of material, manufacture and
modification of the test aircraft including installation of
instrumentation,

¢. This task is complete at the time the test aircraft modifications

are complete to support the range test and flight test program.

Air Launch Test Support & Range Activation - Thix element includes
the following tasks:

&, Determination of air ldunch data acquisition requirements and

subsequent engineering design, material procuirement, sub-

S X Lt B A IO
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1.3.3

1.3.2, Adr Launch Test Support & Range Activation (Cont)

c.

Ground Launch Test Supvort and Range Activation « This element

contract and manufacture, including special tooling and test
equipment. This task does not include the airborne date
acquisition equipment and instrumentation.

The determinaticn of requirements for communications and
tracking equipment, test control center and base services &
equipment, The design, procurement and manufacture of this
equipment,

All design development testing and developmental programs
including tezt and proictype ha.dwars required to suppert "a"
and '"b"" above, '
The integration of all air launzh test support and equipment.
The installation, calibratisa and check-out of all air launch GSE
and test support equipment at AFFTC..

This task is complete at the time that all air launch GSE & Test
support equipment is checked out and is available for use in
support of the air launch operations.

a.

b,

€.

includes the following tasks:

The determination of ground launch data acquisition requirement
and the subsequent engineering design. material procurement,
subcontract and manufacture including special tooling and test
equipment. This task does not include the airborne data acquisi-
tion equipment and instrumentation.

The determination of requirements for communications and track-
ing equipment, test control centers, base services and equipment,
guidance equipment, down-range landing sites, range safety,
search, recovery and/or rescue and ships,

The engireering design, material procurement, subcontract and
manvufacture including special tooling and test equipment of equip-
maent outlined in (b) above.

All design development testing and developmental programs includ-
ing test and prototyp2 hardware required to support "a' and ""¢"
above.

The integration of ail ground launch test support equipment,

The installaticns, calibration of 21l ground launch GSE and test

support equipmert at sasembly and test launch site, telemetry

SAC 134 11D
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1.3.3 G. ound Launch Test Support and Range Activation (Cont.)

'i stations and landing sites.

E ; G g- This task is complete at the time that all ground launch GSE and

& j test support equirment located at all test sites, control centers,

s,: 3 alrcraft and ships have been checked out 2nd are available for use
g i in support of the ground launch operations.

1.3.4 Air Launch Operations - This element includes the following tasks:
a. Development of the air launch system test plan.

AR EOTh NS

L4

' System Integration Laboratory activities for air launch gliders.

¢. The glider air launch tests, data acquisition and analysis of test
ty,

d. Maintenance and operation of test equipment and instrumentation

T T L TR T A e

as required to sapport the air launch program.
e¢. Maintenance of glider and test aircraft.
f. Task is complete at time last test report is submitted to WSPO.

1.3.5 Unmanned Ground Launch Operations - This element includes the
following tasks:
a. Develop the unmanned ground launch system test plan.

b. System Integration Laboratury activities on unmanned grouna

)
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launch gliders & boosters. .
2. The assembly and test work on the glider and booster at Cape

ERLL AP N ]

Canaveral, the preflight checkout of the glider/booster systems. g
d. The unmanned ground launch flight tests, monitoring of flight, b
data acquisition and subsequent analysis of the test data.
e. Maintenanece and operation of all test equipment and instrumentation v
as required to support the ground launch tésts.
f. Task is complete at time last unmanned flight test report is sub-
mitted to WSPO.

1.3.6 Manned Ground Launch Operations - This element includes the
following tasks.

8. Development of the manned ground launch system test plan,

b, System Integration Laboratory activities on manned ground launch
gliders & boosters,

¢. The assembly and test work on the glider and booster at Cape

f':) canaveral and the preflight checkout of the glider/booster systems,

/\1/
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i 1.3.6 Manned Ground Launch Opnerations (Cont. )

d. The manned ground launch tests, the monitoring of the flights,

g date acquisition and subsequent analysis of the test date.

‘ . @. Maintenance and operation of all test equipment and instrumenta-

i tion as required to support the ground launch tests.

f. The task is complete at the time the last test report on the manned
4 flight tests is. submitted to WSPO.

1.3.7 System Development Test Integration - This element includes the

following task:
1. a. Develop the systs:n development test plan integrating the require-
1 ments of the air launch progra.m,' unmanned ground launch program

‘ and manned ground launch program,

i 1.4.1  Logistics - This element includes the following tasks:

a. The planning for and provisioning of gpares peculiar to the Dyna
Soar (Step I) Program.

b. Determination of the GFP and government furnished GSE require-

{ ments for air and ground launch operations.

] 2 ¢. The planning for and providing of maintenance of base and ancillary

5 0 equipment.

d. The determination of and arrangements for total Dyna Soar (Step I)

Program transportation requirements.

Planning and performing the ground personnel training.

DeAIL. W mitia
[
o

f. Integration of all logistics, maintenance and training activities,

1.4.2 Support - This element includes the following tasks:
&. All activities relating to the production of DEI's, CTCI's, mockup
inspections, safety-oi-flight inspections and Symposia. This

element does not include the engineering or manufacturing effort

expended in producing the mockup articles.

o mn—

1.4.3 Planning and Reporting - This element includes the following tasks:

a. All activities devoted to producing and maintaining the Dyna Soar
(Step I) Program Plan.
b. All program progress reporting activities including Motion Picture

ce e A e c——

activities,
o~ ¢. The activities raquired to institute and maintain the PEP system.
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1.4.4 Step IIA Planning and Analysis - This element includes the following
tasks: '
a. All planning activities related to the Dyna Soar (Step IIA) Program,
1.5.1 System Integration - This element contains the following tasks
a. Coordination of all development and design efforts to ensure comp-
atibitity of the entire Dyna Soar (Step I) System. This includes
record and control procedure establishment, interface control,
system configuration coatrol ard change incorporatien.
b. - Deveciopment of system desigu requirements.
e. Analysis of the capability of the system to meet design objectives.
d. System trade studies,
e. Establishment and maintenance of a system reliability program,
f. Development of a maintainability program.
g. Development and surveillance of a system Fire Protection and
Safety Program.
h. Establishment and coordinaticn of 2 Human Factors program for
the Dyna Soar (Step I) system.
'
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INDIVIDUAL
DETAILED
PLAKS

This section contains summaries of the detailed plans which, in

conjunction with document D2-5697, make up the total Dyna Scar (Step I)
Prognm Plan. Inasmuch as all of these plans have not been published ‘
at the release of this revision to D2-5697, only those detailed plans ] é
vhich have been published are summarized in this section. An outline‘
of the contents of each of the unpublished plans is included at this
time. As these plans are released, a summary of each will replace

the ocutline,
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OUTLINE OF DYNA SOAR (STEP I)
PROGRAM COST ESTIMATE PLAN (D2-5697-1

I, Yorvard
A+ Authority - Parsgraph 'Q.#.#.9.1 of Boeing document D2-7438,
B. BReference - Boeing document D2-5697.

IX. Document Distridbution Address Sheet

Headquarters .

Directorate of Systems Management

Air Research and Development Command

United States Air Force

Wright-Patterson Air Force Base, Ohio
ATTY: RDZSXB, Colonel W. L. Moore, Jr.

Adr Force Ballistic Missile Division
ATTN: 4DIM3, Major Gail Halworsen
Air Force Unit Post Office

Los Angeles 45, California

Commander

HQ. Aeronautical System Center
ATTY: LMSD

Wright-Patterson Air Force Base, Ohio

III. Table of Contents

IV. Introduction
Ae Statement of conditions:-or ground rules
B, Basis of estimate
C. =xplanation of cost breakdowns and cost curve charts

V. Sumary (Sees note below)
Ae Total program estimte cost breakdown (standard Boeing cost
summary),

B. Tot:l program cumulative cnsts versus tims.

VI. Detail Plan (See rote below) -

4. Explanation as required, of cost data for each lLevel 3 program

elenent,
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5 Q o ¥I. Detail Plan (Continued)

‘ . 3. Cost breakdown of each lavel 3 program elemente ’

1 Ce. Cumulative costs versus time for each Level 3 program element.

ie

’1 Notes Space is to be provided for Associate Contractors invelved in

the booster program and cost data related thereto will be

provided to the Air Force sepa.rat:aly by the Asscciate Contractors

tnvelved, -
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PACILITY PLAN
D2-5697-2

The Facility Plan depicts the facilities requirements of the Systems
Contractor, Associate Contractors and major Subcontractors at the Test
Range Sites for the Dyna Soar (Step I) Flight Test Program. Facility
type equipunent will be included in the "Governmen? Furnished Equipment
Plan", D2-5697-11, 603DZ-158, and industrial manufacturing facilities

vill be defined in tre "™anufacturing Facility Plan", D2-5697-15, 60RDZ-162,
and are not inciuded.

Implementation of the Test Range Facilities will be in accordance with the

parrative and schaedules shown in "Test Site Facilities", D2-5697, Volune 2,

The Facility Plan is set forth in five segments corresponding to the Level 4

elenent dreakdown under "Test Site Facilities", in the Program Plan, D2-5697.

Detajled information for the following items is not included due to the
lack of informaticn available at this time,

LAUNCE CCMPLEX ARZA

PATRICK AIR FORCEZ BASS SPACE

ATIR SUPPCRTID STRUCTTRES AT ICWN RANGE STATIONS

CAPS CANAVZRAL TEST CCNTROL CINTER

TRACKING, TILIMEZTRY, IMSTRUMZNTATION COVERAGES AJD PORTABLE
INSTRUVENTATION DOWN RANGS

AIR PORCS S2ACS REGUIRAMENTS

BIO-M=DICAL LASCRATCORY PaCILITIZS

.
BOEING
~AN TN Ta TR tema o

-

S o2 G - .. —

L
|
i
H
4
’“.
4
k!
4

R oS 3

-




CONBENHAL

As the foregoing information becomes available, it will be incorporated
%‘ \"j\' into the Facility Plan aleng with the information from the Associate

R Coutractors who have not yet been determined.

i - A Iorecast sheet shoving & summary of the P-300 funds required at each of

the site locatiens is given on page £.2-10.
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AIR LAUWCH T3ST PROGRAM
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The Alr Force Flight Test Center (AFFTC), Edwards Air Force Base, California,
will be the location of ths air launched fliéht test program. Facilities
X . will be renquired for assembling and functionally testing the glider, elec-

tronic equipment rerair and storage, and administrative ard engineering

SRl e Lt o

‘m} staffs. Support fzcilities for the 3-52 carrier airplane and chase aire

T3 LRt A
N e W N e

craft will be required: Test oper=tions will requiras radio and teleghone
é‘h communications, ingtrumentation for data collection, optics and various

supporting services.

s
; b Space at AFPTC will ba coxprised of a hangar of approximately 44,200

square feet (gross), a glidar engine repair shop of 1600 square feet (net),
a test control ceater of 3530 sguare feet (net), and miscellaneous support

area, The hangar will house the following activities and functions:

Glidar asgembly tast arwa whers the glider will be assembled and

all necessary modifications, installations, calibrations and tests

accomplished,

& g SR RN
T L R e T
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. Office Area for administrative and engineering personnel and support
l ft>(;/ funetions consiasting of reproluction, film storage and processing,
conference rooms, classified data file, and adninistration communications. !
' Laboratory space for testing of electronic components,

j Shop area including common shops (mechanical, wood, machinue, welding,

aud paint shops).

Storﬁge space for the storing of glider subsystems, spare parts, com-

e I St O R atviarl A R A
Frre 2T b g S e doecs:

T

ponents and servicing and handling equipment.

i

4 The test ocontrol center will be required for a radio communications center,
operations control and mcritoring, plotting boards, and for ground téle-

metar recaiving, record’ng, play-back and quick-look display. The area

ER R e A e L S S

will be used for both preflight checkout and flight test data acquisitions.

iR e R
o

All of the space ronuirements are available at AFFTC with the exception

of the glider engins repair shop which will be added to the existing X-15
sengine repair shop. MNodification of existing area and construction of

the engine repair shop area élll be funded from P-3.0 funds aduwinistaered

by the Corps of Ingineers, The desigﬁ eriteria far éhis work will be accome-
plished by the Systems Coniractor. The activation of AFFTC is scheduled
for the second quartsr, 1963, vhen Systems Contractor peak manpower of 185

people i3 attained, .

A capsule qualification testing program will dbe cénducted at the Hurricane

Supersonic Ressarch Site, Utah. The capsule will be sled tested using
the uxisting government facilities which will not recuire modification or

new construction.

«
O BAC 134 L0 NO . o 37000
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GROUND LaTyCH TUST PROGRAM

The Atlantio Missile Renge will be used for the ground launch test program
with the use of support facilities at Patrick Air Force Bass. Ground
launching of the DS-1 vehicle will occur at Cupe Canaveral. The down range
facilities vill consist of two telemetry stations and three combination

telemetry st2tions and landing sites.

PATRICK AJR FORCIT BASE

Patrick Air Porce Base will be used in support of tie Grounn Launch Program
at Cape Canaveral, All of the space is availabla and will not renuire

P=300 funds for its implementation. The support functions and area to

be located at Patrick \ir Force Base are: Office, 5400 square feet (nat);
Warehousing, 5000 square feet (gross), incluiing 575 squsre feet ior salvage
and reslsmation; and Sho i Area for range aircraft checkout, 750 square feet

(net).

CADL CANAVERLL STPORT W) LabNeX FACILITIES

Cape Canaveral is desoribed in threse sub-sections:

1, Giidsr Suvvort irea

Space will be reruired in the industrial area to accomplish glider
functional processing, veh.cle asgembly, and supporting services. The
space currently planned tc satisfy thess re-ruireancnts consists of
Glider A & T buildings with a total of 64,800 square feat (gross).
fhis will house: (1) off{ce area including office support functions
(oonferencs room, data diooley viuit, files, and communications); (2)

asgendbly and functional test arsa to maintain, modify, rework, and

saemwe | " 0251
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" owned facilities supplied under Governm nt contract SFC 33(600)-32326.

functional teat glider subassemblies, test support equipment, and test
eonsole components; (3) instrument c;libration and certification lab-
oratory arecs to certify seccrndary standards, maintain, modify, rework
and cglibrate electrical and mechanical test instrumentaticn; (4) common
shop arcas (electric and elecironie, sheet mat-l and mechanic, m~.chine,
velding, wood, zzint, -utomotiva shop, 2tc.); (5) receiving and inspec-
tion area to rec2ive and inspect the glider after it has been airlifted
to Capw Caraveral froxr Seattle; (6) stores-area to providé for spare
compinent storzge, treasury stores for raw materials, comaon hardware
rarts, electric and electrcnic uert3; hezardous stores for oils, paints,

lucrie»nts and:other flaamable items.

The peak Syst-ms Contractor manpo.er of 463 peozle will be attained

during th: third quartar 1963. This figure includes the personnel who

will be stationed ét Fatrick Air Force Base ard at CCYTA. It does not
include the Associate Contractor's r .quir-oments, The Systems Contractor
.vill pfepare tke desizn criteria for the glider support area, for - field
office and shop building, the test control center, and a tel&metry building.
The Booster issociate Contrector will prepare the d:sign e¢riteria for the
Booster Sup:ort area and Launch Com .lex area. Systems Contractor will

maintain close coordination with the Associate Booster Contractore.

Booster Support ires

In addition to Company-owned facilities ard equipm:nt available for use

on the progr:m, the Associate Booster Contractor will utilize Govermment-

These facilitias consist of laboratory and test equipment, furniture and

fixtures, portable tools, vehicles and material handling equipaent.

?
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Space for the Dyna 3oar Booster Progr-m will be required in the induse
trial a eaj the specific ra-uirements and their respective solutions

are indicated as follows: .

Requirement Satisfied Through

{1) Recetving inspection and Utilization of a standard

vehicle storage hanger floor in the irdusizial
area such as "T"-or "U"; no
modification reguired.

(2) oOffice space for personnel Utilization of normally avail-
of the Aerojet General Corporation able office space in a stardard
and Martin Company not serm nently hangar; minor modification
assigned to the firing complex, required for efficient uszge.

(3) Housing for support activities Assumad utili-ation of existirg
such as t-lemetry glay-back ares, Martin iaboratories, in hangars
e¢lectrical and o chanical, transe "I apnd "g",
ducer, instrument, envirormental,
valve cleanirg +rnd hydraulic lsbora-

tories and machine shop.

Launch Jomolex .rea

Systems Contractor re‘uirements in this area consist of field oifice
and shop building 32C0 sq. ft., a test control center 3500 sq. ft.,

and a telemotry building 35C0 .q. ft., and certain modificitions to

the launch complex required to accommodate the g}ider and related

equipment ~rd instrumentation.

These will be incorporated into the Associate Booater Contractor's
requirements in the launch complex area and are descrived in the

following documints:

D2-549
Boenve | ¥ 9
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§ A, ER 11337-3, Dyna Scar 3t:p I Progr-m Plan, Vol. III, Facilities
4 f:).: Plan, dated 12 iugust 1962, prepared by the Martin Comrany.

B. LR 60345, Dyna Soar Ster I Bnoster Engines, Vol. I, Program

i - Plan, dated 13 August 1962, prepared by the Aerojet General

} Lororat ion. |

TELEM=TRY STATION FiCTLINITS

A1l existing facilities that comprise the Atlantic Missile Range may be

Py vy

used to support the ground launch tests of the Dyna Soar Program. At
i gertain stations of the Atlantic Miszsile Rarge, including Station §

(San salvador), Station 9.1 (Antigua), and at Landing Sites A, B, and C,

aad il

it is known skat cert:iiz modifications to existirg facilities und construce

tion of new facilities will be required.

The Syst-zs Coniractor will be resconsibl: for the preraration of design

’:) criteria for aodilicztion and new construction at all the telemetry stations.

PaTEL

} At Station % (3an 3Salvedor) it will ‘e n2cassary to add tolemetry ard
comnand conirol ejuipment ireluding tio naw antennas, These additions will

be effectad within existirg duildings, no new construction required.

At Station 9.1 (Antigua) it will be necessary to add to the transmittes,

PR WP TR

receiver, and telemesry buildings. No new buildings will be required.

At landirg Sites 4 a-~d B it will be neceassry to re-activate the main base
and those buildirgs thzt are rejuired to provid: space for instrumentation,
and to cons:ruct a buildirg or van pad for new AN/FPS-IG radar stations,

Zxisting irsirumentation buildirgzs will be used without modification.

Landirg Sit2 O i a nav gstztion and all instrumontation facilitiss will

be nev, it landirg Jite C, =3 at all other AMR Stations vhere new

J

SAC 1348 LD
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equipment is required, consideration is beinz given to the use of mcbile

vans to house instrumentation. Landing 3ite C will rejuire new buildings
or van pads to accomacdate AN/FPS-16 radar, MOD II radar, transaitter
facility, receiver facility, landing control facility, telemetry facility,

and a weather station,

In order to support instrumentation faci:ities at Landing Site C it will
b necessary to consiruct the followirg new facilities: administration
building, a warehouse, auto maintinance, subsist@nce building, gquarters
huildings, sanitary fagilities, flammable storaze, fire statiorns, power
plant and system, water plant and system, and sewage treatment plant and

systen,

Consideration i3 b-inz civan to the housing of Landirg Site C personnel
in nearby commercial {:-cilities., If this nppears {223ible, it will be
possidble to elimin:te the construction of those isems mentionmed which ure

required for personnel only.

LANDING 3703 2ACTLITICS

Dyna Soar Ground Launch 723t Frogr'a will resuire three glider landing
sites. Two of thaese are existing AMR stations and the third will be a new

station.

The Systems Contracior will prejsare the desisn criteria for modification

and new comstruction at each of the thres landing sites.

Landing Sites A and B ar2 existing MR stations., Landing Site A is
maintained on a stand-by basis and Landing 3ite B is maintained on a
oarc-taker basis, At both landing sites, it will be necessary to lergihen

and widen the cxisting runways, orovide new glider shelters, re-activate

SAC 1348 (03
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certsin @main base builldings to provide facilities for living quarters,

administrative offices, storage, maintenance shops, supporting utilities,
ete.

control center will be required.

Jew construction or modification of an existing building for a flight

Landing Site C will be o new AMR station and will require new construction

¢f a landing strip,  glider shelter, test control centef, glider shop and
office and storage, in addition to those facilitles required to support

instrumentation faciiitlies at the larding sites.

MAINTENANCE ANTD OPERATION CC3TS

This plan is to include estimates of cost per regquirement per fiscal year
for the maintenance and operation of each Contractor maintained facility
or portions thareof. It is understood tkat this requirement is to cover

the Contractor's ogerations at the Down Range Stations, These operations

are not yet firm, hence cost estimetes for the operation and msintenance

of these stations cannot be subnmitted at this time.
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’ SUMMARY OF P-300 COST FORECAST
Locstion Cost
5.0 AFFTC % 19,000
6.0 Patrick Air Force Base None
7.0 Cape Canaveral
Support Area 1,256,500
Launch Area . 4,700,000
8.0 Telemetry Statiens 3,026,500
9.8 Landing Sites 5,823,300
Total 31'*,9“5.300*

Note

#The amounts containad in this fizure which have not been budgeted
by FY 61 and 62 13l's will be budgeted in sudsequent fiscal year
subnittals, or by negetiation as the funds are required.
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T T R A

MAKE OR BUY PLAN

Bo. D2-5697-3

The "Make or Buy Plan" is a docuzment which sets forth all

T STITRETTR, FOST RS

e¢lements of the Dyna Soar program as far as they are known

T IR R T
2

&% the time and gives a "Make"-or a "Buy” decision on each

element.

TR

"Malte" items are defined as those items fabricated, assembled
or modified by the Systam Contractor.

"Buy" items are defined as those items purchased by the

System Contractor {or installatioz and use as received from

£
¢
4
3
e
9
i
e

the Vendor or Subcontractor.

bkt T e e e el

Elements are compatible with those in Attachasnt 1 Statemesnt
] of Work, System 620A, Dyna Soar (Step I), ID 60 LMSD-4196
(Boeing Tlocument D2-7433) Date 6 August 1960. Areas covered
include the Ar Vehicle, GSE and Facilities and Systca
DeveIOpmgnt Test hardware requirements (exclusive of govern-
ment furnished and assoclate contractor items, such as the
booster). Hardwsre iteas are limited to those required for
that portion of the Dyma Soar. Step I Military Test Systea Zcr

which the System Contractor is responsible.

SAC 1348 L1
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MAKE OR BUY - Continued

The configuration of the Dyna Soar Vehicle covered by this

R A A R o T A e R S R S PR Rrit CaR oy
-
e

document is that given in D2-6509, entitled "Preliminary

TR

Systea Desigh Report, preliminary System Analysis and Integra-

] ' tion Report, and Preliminary Systeam Description of the Dyaa
Soar Step I” and revisions to the systeams contractor "Make
or Buy Plan” will be keyed to revisions of the System
Description.

This summary section is specifically the System Contractors'

"Make or Buy Plan" and will contain lists of Make or Buy Items

TR S T R T an T R TR R A S G TR R AN
o 03

] until such time as firm agreements are reached with the WSPO.
Hovever, a3 the program develops and inJormation becomes avail-
) able, sections will be added covering 'associate contractor'

"L.hke or Buy Plans".

6\\ BAC 1344 03
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RELIABILITY PROGRAM PLAN
D2-5697-4

FOREWORD

DISTRIBUTIGN

TABLE OF CONTENTS

SUMMARY

DETAIL PLAR

A. Organization

B. Reliability Task Plan
J. Basie Task Plan '
.2. Reliability Program Management
3. Design Reliability Creation
k. Design Reliability Assurance
5. Production Reliability Creation (Manufacturing)
6. Production Reliability issuraace (Quality Control)

T. Subcontractor and Supplier Reliability Progran

C. Assoclate Contractor Programs

1. Booster -:The:Mdrtin Co., Baltimore
2. Booster Engines.iarojet Ceneral

3. Inertial Guidance issociate Coatractor
4, Communications Associate Contractor

5. Booster Guidance Associate Contractor

D. Relisbility Growth
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) OUTLINE OFf MAINTAINABILITY PLAN
Y ' (D2-5637-5)

The System Contractor’s plan for implementing a comprehensive maintainability
progran on Dyna Soar (Step I) is outlined below. A definition and the objec-
tives of mainiainability are given in Volume II of this document under System

Integration, of vhich Maintainability is a fourth-level element.

I POREWORD

IT DOCUMENT DISTRIBUTION ADDRESS SHEET
IIT TABLE §F CONTENTS
IV SUMMARY

V The Detail Plan

1.0 MAINTAINABILITY ANALYSIS
1.1 Repairability
1.2 Availability
1.3 Design Requireaents ' \
1.4 Maintainability Prédiction ™~
2.0 DSSIGN LIAISON
2.1 Design Monitor and Assistance
2.2 Trade Study Participation
2.3 Design Trade-offs
2.4 Suppliers and Subcontractors ictivities
3.0 DFSIGN REVIEW AND EVALUATION
3.1 Specifications
3.2 Dravings

3.3 Mockups

-
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&0
5.0

6.0

7.0

3.4 BHardware Fabrication and Test

PREPARATION OF FIELD EVALUATION PLAN
FIELD EVALUATION OF MAINTAINABILITY

Sei Time ldne Studies

De2 Discrepancy Reports

5.3 Data Processing

5.4 CTorrective Action

DOCUMENTATION

6.1 Design Requirements and Trade-offs
6.2 Field Evaluation Plan

6.3 Meld Evaluation Results

ASSOCIATE CONTRACTOR PROGRAMS

7.1 Booster - The Martin (5., Baltimore
T.2 Booater Engines - Aerojet Genaral
7.3 Inertial Guidance *issociate Contractor
1.4 Communicaéions #Agsociate Contractor

7.5 Booster Guidance *issociate Contractor

* To be deteruined
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- SUMMARY OF MANUFACTURING PLAN D2-5697-6

O

The Manufacturing Plan summary contained herein, depicts the process methods

LA ST R TR NERSRNE
A e e e c—

and operation sequences that the Systems Contractor plans to use to accomplish

SFETERN

the mapufacturing task of the Dyna Soar Step I Program. Document D2-5697-6

e TR ¥ pvy

is scheduled for release at a later date.

~

I. GEUEFAL FLAN

The major assembly, installation, and functional test operations for

L His NRCT S

this program will be performed by the Dyna Soar Production Unit. Parts

531 PN S X

fadrication and Jusion and resistance welding sub-assembly will de

f3 L2

accamplished by the Manufacturing Program Support Section in oxder to

make the maxirnm use of existing equimment, facilities and skills.

SRR ot L

The Glider and Transition Section will be manufactured and tested pezx

draving, and transported to the Systems Integration Laboratory (SIL)

1 3 88 separate units, The glider will be manufactured so that major

v A 0 Attt T

component units such as the capsule and the wing may be renlaced with
the minimm of effort. -The glider and the transition will be inter~
chanzeable at attach foints. Doors, panels. control surfaces and .
other sub-assemblies will be mapufactured to the degree of inter-

changeability specified for each item with the minimm use of master
tsoling.

The integrated record system will be used to provice a complete ' .cord
of all planred and unplanred events during the assembly, installaticn,
and functional operations,

The integrated record system vill provide in process manufacturing
contiguration control as required and reliability reporting in compliznce

vith contractural requirements as cutlined by MIL-R-20574, “Reliebility

BAC 1848 L3
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I. GENERAL PLAW (Continued)

Progran for Ballistic Nissile and Space Systems”.

'x..z

The planning instructicns to the factory for details and sub-assemblies
will include the operations and inspecticn necessary to camply with
applicahle Military Specifications, Process Speciricatioz'is, Engineering
Dravings, and Functiona’l Teat Documents and Bulletins.

The Manufacturing Development Program will dsvelop new manufacturing
prociss techniques vi.ere required to support the Dyns Soar Progranm.

. This program is presented in "60 RDZ 154, D2-5697-7, Manufacturing De-

R T D N B B A R e T R R I T R R G TV D T R T T ‘h“.&\
b
H

velQmment Plan Dyna Soar Step I".

Pong e

IX. DESTAIL PARTS FABRICATICH

G

Most detaill parts consist of straight lines, flat planes or elements

' of cones minimizing fabrication provlems. The inner strueture is

TR PR

essentially made up of thin gauge Rene ' Ll sheet stock parts and tubing
’) wvith machined fittings and weldments. The exterior skins are msde of

thin gauge Rene ' L1, except in high temperature areas vhere the skin

——e

vill be thin gauge M0-0.5 Ti.

i The round tubuiar element of the truss work will Ye formed by reducing

the end and in some cases expanding the center straight section. The

ends vill_ be reduced by draw forming and rotary swaging of the transitisa -
area. The center section will be expanded by a fluid forming process.

! Forming techniques for swaging and expanding tubing are being develonel
wder MDP "Forming". The tubes will be trimmed and the ends slect::i

vith the use of abrasive cutoff wheels.

Qquare and rectangular tubes will be constructed of brake forsmed or die

?7rmed hat sections covered wvith a flat sheet sheared to size. The

H
€ wmerinn
R Sasmes | MO DR-5597 >
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IX. DEPAIL PART3 FABRI&ATION (Contlauad)

oo sheet vill be resistance welded to the hat section. Other similar skin
panel support structure members will be fabricated in a similar menner.
Resistance welding techniques are being developed by the MDP on welding.
Z Corrugated skins vill be formed on & corrugation machine., Straight
¢trimming of corrugatien will be accumplished with an abrasive cutoff

vheel, .

Straight edges of skins maje froz Rene! hliand M-0.5 TL will be trimmed
by bandsawing and filing or by high speed milling. Machining techniques

are being developed under the MDP on mechining.

leading edge skina vade from H0-0.5 Ti will be contoured by standard
roll foruing at room temperature. lLeading edge ribs made of 0-0.5 Ti

will be formed using conventioenal draw dies heated by die countact.

J» Molybdenun leading edges and panels’ ¥111 be coated with molybdenum
disilicide in a fluidized bed or furnace retort. Coating techniques

are being developed under the MDP on coating.

; III, GLIDER ASSZBLY PLAN
i : A. ESCAPE CAPSULE ASSZBLY
1. Main Truss Assecbly
The main truss assembly ir.ludes sll of the primary fraue-

work, truss vork and support fittings. Frame and truss

assemblies will be located in a Jig together with connecting
longeron assemblies and skin support beam assemblies. These

assemblies will be jolned by wslding, or mechanicel festeners,

J #gea Figure 1 for glider flow sequence,
S Page 6.6-17
ad  BAC 134 LRY
R soewve | N m-3i07

s CONEDENTIAL  Trer s G




LIS PR A\

NS L

A Sdttuhsid

LN I R

IIT, GLIDER ASSEMBLY FIAN

Ae ESCAPE CAPSULE ASSEMBLY (€ontinusd)

3.

Capsule Strustural Assembly
Tho cspsule strustural assernbly cousists of the capsule
2ain truss assambly skins, pansls, beams and supports,
The main truss assembly will be located in ths capsule
structure assembly jige 7The spars and boans will be jig
‘2ocated and attached to the nain truss assembly.

The skin supperts, nose cap support and nose rear hinge
fittings will be Jig locateds The sidn panels will be
then installeds Sealing will bs accamplished throughout
the assenbly operations,

Pilot's Compartment Assenbly

The water wicldng panels wlll be bendeds Bonded techniques
will be devsloped under MDP on bonding, These pansls plus
Joining rembsrs will thsn be welded to form the pressure
shell assembly in a weld Jig.

~

The pressure shell assembly will then be loaded into the

piletts comnartment assembly Jjige

Sids window assembliss, windshield assemblies, accsess panel
sssaxblies, hatch assemblies; etce, will be joinsd to the

pressure shell assanmbly.

.

The assenbly wWill bs sealed during progressive stages of
manmufasturs and then after final sezling a prassure test
will be performed.

Q SAC 134 413
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III. GLIDER ASSE=ABLY PLAN
A. ESCAPE CAPSULE ASSZBLY (Continued)

Pllot's Compartment Final Assembly

The pilot's comperizent will be loaded into a holding fixture
Zor installation of equipment, lininz, systems, controls and
seat assembly. Coamplete functional tests and another proof '
pressure test will be performed.

Minor Sub-assemblies

Details and components: will be made up 38 sub-assemblies,
wvhenever practical, to facilitate 1nst$llat10n and reduce
to0ling requirements,

Capsule Final Assembly

The capsule structur: assembly is located in t.he capsule
final assembly tool for installation of the pilét's compart-
ment, equipment corpartments, and the final structural in-
stallations. The upper suppor: structure for tie skin panels,
access panels, doors and the hatch 1s located and installed.
The exterior windshield and side windows are installed and
sealed. The parachute door, nose gear, and stabilizers
ssgemblies axe installed with their respective actuating
equirment. Sealing and insulation are applied to surfaces
vhich are pemane.ntly attached.,

Capsule Final Inatallation and Test

The capsule final aesembly will be located in & pickup fixe
ture for installation of the vir.dshield.cover agsembly, equipe
pent, systems and controls. System continudty checks will

be performed.

SAC 134 LD
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IXIX. GLIDER ASSEMBLY PLAN (Continued)

3. AFT BODY AND WING ASSEELY

1.

3.

ALt Body Truss Frame Assembly

The aft body main truss assembly ineludes the body truss work
aft of the escape capsule assembly. The truss assembly will
be sssembled by loading frames, couecting longerons, secondary
trusdes and skin support beams. These mombers will be welded
and fagtener locations drilled and finished. All fittings
e*tached to the truss assembly will be located and held ip
the Jig for welding or mechanical attachment.

Aft Body Strueture Assembly

The af't body %russ assembly will be positioned in the aft body
structure assemdbly Jig and indexed to mastered locations.
Frames and supports for equiyment ccantainer doors, antemna
assemblies and supports, alr brake assemblies, access parels
and skia assemblies will be attached.

ALt Body Firal Assembly

The aft body structure assembly will be positioned in a holde
ing :tool for insiallation of the systems, controls, equirment
container 1ssembly and the equirment access doors. The
section wvill be checked for aligzrment.

Wing Structure Assemhly

The wing structure assemtly c.:onsisting of spar and bean
as3emblies, secondary trusses, spar and teminal Sittin-s,
main landing gear fittings, fin attach fitiinzs, el2von hinge
fittings, actuator fittings and the beam supports will be in-

dexed to locators in the wing structure jig. Welding and

drilling of fastener holes will be accomplished in the jig.
"~y
1 BAC 1348 103
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I7%. B. AFT BODY AND WING ASSEMALY (Continued)

b, Wing Structure Assembly (Continued)
The skin assemblies and acce3s panels will be iastalled.
The assembly will be sealed during the progressive gtages
of manufacturirg. )

5. Wing l‘inll Assembly
The ving structure assembly will be loaded into a holding
tool. The main landing geargndﬁna.sse-.abuesml‘be
Joined to the wing using coordinated hole locations. The
cuatrols and systems will be located and installed.

6. Aft Body-Wing Joining
The aft body will be loaded inte a holding fixture and ine
dexed to mastered locations., The assembly will be checked
for aligmment. The wings will be brought into position and
Joined to the dody. Systex.ns installations will .be completed
and the joining arcas will de skinned. Continuity checks

and operational. checkouts will be accomplished.

C. GRIDER JOLIG AID FLWL ASSmMBLY
The aft section will be mated to the aft end of the escape capsule
and Joined. The rudder and elevons, vill be installed. Subesystens
and equirment installations will be Jjoined together between the es-

ecape capsul2 and the aft section.

D. CLIDER FUIAL INSTALLATION ARD TEST
The nose cone and wing leading edge segmerts and other previously
fitted {items will be installed. Equimrent and systems operational
checks vill be conducted, The pilot's carpartment and other

pressurized areas will bs tested.

BAC 1348 L3
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III. 3. GLIDER FACTORY GROUND CHECKOUT

i

Irior to delivery of the assembled glider to the Systems Integration

Ladoratory for integration and operational system checkeut, the

Manufacturing Depertment will perform checks to verify that systems
are installed per Engireering drawings. These checks will consist
of circuit osntinuity checks of wiring between electronic come
ponents and mechanical actuators, checks of mechanical actuators
for correct throws and control surfaces for structural interference
‘snd checkout of the operation of the separation mechanism., In
addition, pressure chacks will be made on bydraulic, pneumatie
#2 0°, hydrazine and 1iquid oxygen systems. Where practicahle
these checks will be made cencurrently with the assembly operation.
Tpon.completion of the ground checkout the glider vill be trans-
ported to SIL.

IV.., TRAUSITION ASSEBLY PLAN

A.. TRAISITION STRUCTURE ASSEMBLY

The transition structure assembly will be assembled in a vertical
type assembly tool. The frame assemblies, stiffeners, longerons,
forwvard separation fittinss and the aft separation ring essembly
are jig positioned and attached by rivets and dbelts. In acddition,
supports, doublers, brackets and rocket fittings will be located
by the assemdbly tool. Skin panels for both sides will be secured
by standard fasteners. Sealing will be accomplished befors re-
moving from the assembly teal. The forward separation fit:iing

lecatiens and the aft ring assembly attach points will be cone

trolled by master gages.
B, TRANSITION ASSEMBLY ABIATIVE COATING
The transitien structurs assembly will be installed in a toa'. for

SAC 1546 13
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B. TRANSITION ASSEBLY ABLATIVE COATTIG (Continued)
the application of ahlative coating using a controlled feed.
The ablative coating technique will be developed by the MDP
for plastics.
C. TRANSITION FIMAL ASSEMBLY
A toal will hold the assembly for final -installatien and checkout.
ﬂ_u section will de transported to Systems Integration.m‘ooratcry
(smw). |
FLIGHT TEST IIISTRUMENTATION
The installstion of flight test instrmentations will require special
manufacturing techniques to be developed under the "Manufacturing
Develomment Program". It will be the policy to irstall flight test

instrumentation on an in-sequence basis, vherever possi'ble..

Close Coordiration with engineering will be maintained to insure that
scheduling of the installation of flight test instrumentation is

compatible with the airframe design and that mapufacturivg capabilities
are developed in time to accumplish the installations.

GROUND SUPPORT EQUIF.CZIT
Ground support equiment is that equipment that directly supports
operating and maintenance funetipns of launch and flizht and includes

that identical equiment used in prior operations but excluding special
tooling and facilities.

Ground support equipment and components will be ordered in the saxe
wanner as camponents of the glider. _Component varts and ninor sude
agsemblies will be fabricated by the Manufacturing Progran Support
Bection. Major assexblies and electrical components wiil be manufactured
and tested by the Dyna Scar Production Unit.

-y
% BAC 1348 L83
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YIX.

VIII.

SYSTEMS INTEGRATICH AND TEST PLAN

Manufacturing Engineering will prepare and release Integrated Record
Systea plans to be used by the Manufacturing, Engineering, and Quality
Control personnel performing system integration and test work described
in Section I. This plamning will be based on requirements established

dy Engineering.

Liaison and maintenance service'on the Integrated Record System planning
Teleased for AFFIC and AMR will be provided by Manufacturing Engineering
personnel .

QUALITY CCUITROL

Dyna Soar Quality Contral operations are responsible for the witnesse
ing and approval of all facets of manufacturing and test of the product
20 assure conformance to Engineering, Quality Control and contractual
requirements. This includes, but 1s not limited to, receiving, tool-

ing, fabrication, assembly and test activities, inplant,

Quality Control will approve and maintain recoxrds of these functions.
The records will rerlect all pliuned and unplanned events that have
occurred froax the inception to the completion of the product, as well
a8 reflecting product conformity to applicable Enzineering specifications .
and Quality Control requirements.
Tue Integrated record system will provide a proven record system for
the manufacture and systems test of the Dyna Soar Program and will
further provide for: '

1. Relisbility data reporting.

2, MNenufacturing and inspection in-process control.

3. Complele manufacturing history with each end item.

§. Record of inspection acceptance.

-§; BAC 13448 100
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VIII. QUALITY CONTROL (Continued)

A.

QPERATIONS .
The Dyna Scar Manufasturing Quality Control responsibilities are
DH:12511ed dy the following functions within the Quality Control
Department:
1. Procurement and Receiving

All aaterial received into the Boeing Airplane Company for

the Dyna Soar Program will be subjected to receival :ﬁxspection
processing, . '

a. Incoming
The confomance of inccming materials, parts, assem=

.

blies, tools and equipment to applicable customer '
and company requirements will be determmined through
the acministration of pre-planned tests and/or in-
spections, The pre-plarned inspection and test
requirements released by Engineering or Quality
Control will provide for detemining the presence

of easential characteristics of the article.

The test operations will be conducted by or under
the surveillance of Quality Control personnel to

ensure contormance with test requirements,

Sempling ulans will be applied to incoming material
vhenever permitted by consideration of calculated
-v4sks in accordance with MIL-STD-105, MIL-STD-L1lk,
or other approved sampling plans developed hy the
Quality Control Engineering Unit,

Visual and dimensional techniques constitute the principal

SAC 1346 103
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(Continued)

receiving inspection effort.

Outside Quality Ceantrol

Throughout tue Dyna Soar Program, Quality Control
will ensure that acceptable standards of quality and
workmanship are observed by the Boeing suppliers. A
survey and evaluation of selected potential suppliers'’
quulity. cortrol .systems will be accomplished to de-
temine adequacy. Subsequent curveillance of selected
suppliers’' manufacturing operations is exercised to
verify that adequate and continuing quality contrc?l
is dbeing maintained.

Verdors' rating listings, based upon the suppliers' per-
formance, will be maintained and will be utilized by
the Procurement Quality Section to inform the Materiel
Department and the Outside Quality representatives of

areas that require correction.

2. PFabrication

Fabrication Inspection personnel inspect detajiled parts
for conformity to approved tools or Engineering drawings.
In those areas vhere a process may affect the asceptance

_ of a detall part, 7. i3 necessary to critically control the
process. Such process control may necessitate destructive
testing, supplementel checks of the process, or close
surveillance for a period of time in order to verify the adequacy
of the process.
All paterial drawa from steres vill de identified prior to

D the initial fabrications operation and posfitive identification

BAC 1544 L-R3
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2. PFadrication (Continued)
must be established prior to final acceptance of the detail
part.

3. Assembly and Installation
Assenbly and installation quality vill be verified by proe-
gressive inspection in accordance with applicable drawings
and specifications. Small or simple assemblies will be in-
spected for campliance with all Engineering requirements
folloving corfletion. large or complex assemblies and ine
stallations will Ye progressively inspected during the cours

of manufacture with a final irnspection following ccmpletion.

Progressive inspection will he controlled by an appropriate
recoxd structure which will provide i;or total accountability
of all required operations.
h, h;ncticnal Test
Quality Contral will verify that all electric, electronic
and mechanical components and installations nave been tested
in accordance with applicable Enzineering and Quality Control
requirenents, Thkis will include verification of the cer-
tification and calibration of both Boeing and Subcontractor
or Vendor supnlied test equimment. Inszection recoxds of
all tests perforxmed on mdivi_dus.l camponents and fystems
vill be maintained by Quality Control.
5. Quality Control Laboratories
The laboratories are operated and maintained to provide
survicer and evaluations required to establish the accept«
ability of a component or a process and give technicel advice

and assistance ¢o its parent organiziticn as well sg othar
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VIIIA. 5. Quality Control Laboratories (Continmued)
groups. This service is rendered by the Chemical, Mechanical
Test, Radiograrhic, Ultrasonic, Pyrometric and Investigation
gxoups.
The laboratory Section will also conduct. investigative sure
veys to assure compliance to Engimermg processes,
6. Quality Engineering
‘. 8. Manufacturing Dsfect Analysis and Contici
A weekly defect analysis for all shops indicating
the types of defects ineurred during each analysis
period vill be prepared as soon as the manufacturing
wvork load varrants.
The purpose of the aralysis is to pemit m.a.nagemeht to
more closely apalyze the types of defects contributing
to the overall shop quality tremds. In addition, it
vill provide infomation necessary for line supervisors
to effect corrective action. A4 quality chart based
upon rework and scrap costs will be inciuded indicating
the ratio of costs to shop production manhours. Basie
dafect data will be derived fxcm the inspection records.
. A monthly report on parts with a record of repetitive
uaection}. vill be issued to managzement to assist in
pointing out those areas requirirg imczediate corrective
action.
IX. MANUFACTURLIG ASID ENGLNZZRING SUPPORT .
The Manufacturing and Enginszering Support Section (IRES), vhich is &
Segnont of the Manmufasturing Departaent, is set up to vrovide manmue
fucturing sexvices to the Bngineering Desisn Develomment, staff and

BAC 1348 L3
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IX. MANUFACTURING AND ENGINEERINS SUPPORT (Continued)

laboratory organizations, and the Manufacturing Methods Develomuent
organizations. These services include the fabrication of wind tunnel
mnodels, mockups, test parts and assemblies, including the HETS atructures
and test configuratien capsules, and also including manufacturing-
support of testing in the engineering lab areas. During fabrication
of the HETS bardware and other develommental test structure, and during
develomnent ot process specs, manufscturinrg will gain experience in
fabrication assembly and toolinz of super alloy, materials and at
the same time help establish and develop shep skills required to
support production. The MXES Section is serarated from that of the
Production Manufacturing organization in orcer that tast parts can
Ye pmamufactured with a minimm of interference with production
schedules. It 1s important that productien schecules pot be inter-
rupted and that reassembly and develowmment operations continue
on an expadited basis in order that enginsering design deeisions can
bq made on a timely basis.
In the performance of this suprort and manufacturing‘s. responsibility,
established Zxperimental policies utilizinz streamlined reJ;.ease methods,
abbreviated type tool desigm, sidilled shop personnel, which allows the
use of limited soft taoling, will be adhered to. This wiil result in
extrene flexibility in handling comaplicated mamufacturing process
requirements with minimum flow time and at lowest possible cost
commensurate with program ebjactive.,

X.  ASSOCIATE CONTRACTOR PIAIS
The Manufacturing Plans of the established essaciate contractors have
bsen received as part of Martin Compeny-Document ER11337-1 "Program

Fian Velue I, Dyna Soar Step I” and Aerojet Gene:ral Cerporation-Documant

BAC 1548 L3
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“ABSGCTATR CONTRACTOR PLANS (Contimued)

R60345 "Bosster Engine Pmgram Plar, Oyna Soar Step I." Since these
plans have not been coordinated and negotiatiens completed, they will
be ineluded follewinz coordinatien.
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QUTLINE P MANUFACTURING METHODS DEVELOPMENT PLAN
(D2-5697-7)

ST EOC O

The Manufacturing Methods Development Program will provide manufacturing “knove

bow” to fabricate test parts and assemblies and the Static Test and Ground Test

s s e S

Vehicles. Development of the "know-how" to fabricate these items will provide
the basic capability to produce subsequent vehicles. Developzment will be limi-

[ ted to support only the fabrication of a research and development systea, Full

RERLTXIERI Y P Corab it Eap

utilization will be made of all available information developed under government

) LA

contracts to prevent any duplication of effort and realize a maxizum econoay

NPy | AT A

for this Manufacturing Methods Development Program.

5N v

The Plan is divided into seventeen "Projects” or packages of work. Zazh "Project

ﬂ is discussed by categories such as Justification, anticipated accomplisiments,

‘ approach, timing and cost. Presented in these categories (where applicable) are
a ‘ﬁ," | discussions that include: disparities between present "state-of-the-art” and

! Step I fabrication requirements; Justification for method, process, techinique,
or equipment developzent; theories and opinions; facts and references; success-
ful and unsuccessful investizations; miscellaneocus background iaformation; aad

alternate approaches, The Plan also includas over-all manpower, cost aad tizming

information required to accomplish the Manufacturing ‘ethods Developmeat Pro-

il

gran,

The purposes of the Manufacturing Methods Developzment "Projects” are, in 3eneral,
to cover requirements beyond the present "state-of-the-art”, or vhere 10 teca-
nology exists, and fall under one of the followins:
A. Providing assistance to Engineering, as requested, in the establish-
lant'of design criteria and requirements for processes and process

L4

specifications in new applicaticns;

no. D2-5637

-
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B. Providing manufacturing techniques and informatinn necessary for ac-
complishment of the Step { contractual tasks vhere present tecinology

requires improvement or none exists;

C. Providing assistance in establishing manufacturing "know-hovw", vhere
none presently exists or viere it requires imprcovement; to support

fabrication of test hardware;
D. Providing tool criteria for nev materials and new technigues;

E. Deotermining facility requirements for new techniques and materials

necassary to meet Step I contractual commitments;

F. Establishing training eriteris required for the fabrication of
the Step I Dyna-Scar.

The Manufacturing Development Sectior, Aero-Space Division, will coaduct the
Manufacturing Methods Development Program. Individusl programs (packages of

work that are vithin the vork ocutlined under the Manufacturing Methods Develop-

———— o

s g i -

sent Projects) are initiated according to an established procedurs. Al).programs

are monitored by the Manufacturing Development Section Dyna-Soar Project Chie
to see that statements of vorx, objectives, budgets, schedules, and report re-

quirements are within the scope of the Manufacturing Methods Development Plan

(as approved by the Alr Force) and the dirsctives of the Dyrna-Soar Maaulacturiang

Manager.

Additonal information eoncerniag this plan will be covered ia the detalled
Manufacturing lMethods Develonmeat Plan, D2-5537-7.
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TOOLING PLAN
D2-5697-8

The contents ocutlined herein represent a sumary of the tooling concept that the

Systems Contractor plans to use to accomplish the tooling task of the Dyna Soar

Step I Prograz. The Document D2-5697-8, Tooling Plan, is scheduled to be releas-

ed at a later date,

GENFRAL TCOLING POLICY

: ' Specdal Tooling is defined as that equipment manufactured, modified or purchased
$ :

& ‘ solely for the manufacture, test, handling, or transportation (except that ccne
’3 cerned with launch and recovery) of the parts assemblies and equipzent, aad not

useable on other contracts or classified as Ground Support Equip=ent.

Maximm Manufacturing sikills shall be used in the development of the tooling

progran to reduce tooling costs to a minirmum. Toolinz will be smdnimm, consistent

with the program reliadility requirements and material characteristics. Multi-
use and multl-purpose type tools will be utilized where practicatble. Mizor
ass.embly end final a2ssembly toolingz will use expandable tools to facin‘a‘;é
incorvoraticn of Englaeering Desizy changes and imorovements in Manufacturing

techniques develored Quringz the research and early periodof fabrication.

Tool drawings will be functicnal but will be complete enouzh to asswre confMaue-

ration control.

Tools will be of a quality to provide interchan;eability or replaceatility %o the
degree specified by contractual requirements. Projram Master Gages will dedze

hardware inter-faces between thae Systems Contractor, Subcantractors and Asscciate

contractors.
J
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GENERAL TOOLING POLICY (Ccatinued)

Where practical handling equipment will utiilize a single design for both inplant
and outplant functions.

The tooling plan for the booster is included in The Martin Company's document
ER 11337-1; likewise Aerojet General's Document LR6034S AJG, iacludes tooling
plans for the booster englnes. However, these documents have not been fully
coordinated. between Boeing and the associate contractors and therefore this

portion of the tcoling plan is ndt included in D2-5697. It will be included
aftexr the coordination has been completed.

~-.
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ment are not availlable or where overall manufacturing economies will be

’ A Wi = T

] ( 1

; ' j I. TOOLING

; } 0 : Tools vill be furnished only vhere existing facilities and special equip-
i

realized by their use.

i

T RIS

. When furnished, they will be of a minimum tooling concept to perform their
required functions.

P

TR,

Numerical control will be utilized for tool fabrication where practical.

II. MASTER TCOLLIG

RET T e et e ] L

L

A. MASTER NODELS *

Master models will be limited since most surfaces of the glider are

TR T e

generated by stralzht lire elements, Portions of the glider with
A

capoundcontour lines will require master models.

O 1. Fin to WVing Leading Edze
These models will duplicate the fin and wing in the area of the
leading edge, where there are corpound cantours.

3 2. Rudder ‘

; These models will duplicate the rudder in the leading edge snd
trailing edze, and tip areas where coupound contours exist.

3. Lower Ieadinz Edge of Fin

! These models will duplicate the £in lower leading edge.
4. Nose Section

This model will dunlicate the nose cone forward of the production
; ' . break and the structure aft of the break.

. S, Glider to Booster Transition Area

. ' This model will duplicate the transition section in areas of
b Joining to the glider eand booster.

8AC 1346 113
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A. MAITER MODELS (CONTINUED)
6 ‘ _ 6. Gapsule Body in Hatch Area

e AL W AR I LR e e

This model will duplicate the capsule in the compound area of
the hatch.

LA et w;  met DT

4

? . E. MASTER GAGES

Master gages will be the control media for production tools for
interchangeable and/or replaceable items where dimensicmal control

; or numerical control techniques are inadequate and for those tools

L3S0 CeC I T B AT AR RN S
o

vhere manufacturing and/or meintenance cost savings can be realized
through their usge,

The following jtems will require master gnges to cantrol the eritical

BSR4 L atiin SO TR AR Mg SR

attach polnts and/or contour and periphery. The master gage family

S

consists of the master gage 1tself and a secondary gage to control

PPy R EOEE St e S
s

the nmating structure. Where more than cone copy of the magter gage
is required for vendor's or assoclate contractor's use, a master
control gage is also required.

1. BEscape Capsule to Aft Glider Joint

dhoad o saas o 4 fs L aaat

2. The Transition to Booster Attachment
3. Parachute Coxpartment Cover

3 k., Pllot's Escape Hatch .
S« Fin to Wing Attach

6. Elevon to Wing Attach

7. Rudder to Fia Attach
8. Pody to Wing Attach
9. leading Edge to the leading Edgze Beams

10. leading Bige to the Leadinz Bdge Beams of the ASt Glider

= BAC 134 103

< NO.D2-5697
LIV ENG S
A >

- \CONPIDENTHAE— '™ "% are




TRV S R LI BTN

RS Ty R AN T AT D it T e SR R R Nt S S TR ) BHUBSALEI AR S A S SRS
AR BT M AN AL & L . . - - )

¥, =" A
TR Sy

: %

S

..-_-u-».; 3

3

)

3 ,

H EE

&

3

3 f’ B, MASTER GACES (CONTINVED)

é;:: (\‘5— 11. Rose Cone Attach

22 12. Pilot's Compartnent to Structure Attachment
E é 13. Windshield Cover

:E ' 14, Trim Surface Attachment

g . 15. Aft Glider to Transition Joint

; 16,' Air Brake Panel

E : 17. Package Electronics

18. EBquipment Container

SR LRI T N F e T 2
b

19. éapsule Separation Rocket Attach

20. Glider to Transition Separation focket Attach
2l. Nose Gear

22, Main Gear

23. Main Gear Door

24, Pin Leeding Edge to Beam - Upper; and Lower

III. ASSEELY TOOLLIC
A. FINAL ASSZMELY TCOLS
Final assendbly tools will include Jigs, dollies used to support the

glider structure for systems installation and Joining overations, slin

@

and other handling devices,

In the design of these tools every effort will be made to rdnirdze

the handling of the glider to minirdze damage.

1. Pllot's Escape Capsule Dolly
Capsule dolly will be used for supporting the capsule for final
essembly of capsule. It will support capsule at Jack points and
vill be used in conjunction wvith Aft Clider Dolly for joining the

Escape Capsule to Aft Clider at final assembly, Dolly will be

BAC 1346 L3
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A. FINAL ASSEELY TOOLS (CONTINUED)

1. Pilot's Bscape Capsule Dolly (Contimued)
degigned with adjustable support points with sufficient movement

to allov Jolning. Dolly may also be used as an inplant transe-
portation doliy.

2. Aft Body Structure X Ray Dolly
| Mhis dolly will be used to support the velded body structure for
X-ray inspection. It will provide for the positioning of the
structure for X-raying the welds.
3. Body Sling - Frarme Assembly to X-Ray Dolly
Body sling will be the spreader bar type used to handle welded
fuselage structure for loading and unloadins of Xeray dolly.
k. Aft Glider Dolly
Dolly will support aft glider section in {nal assembly area for
"installations of sub-assemblies and equipment. It will support
glider at Jack éoints and will be used in conjunction with
pilot's escape capsule dolly for joining. It zay also be used
as an implant transportation dolly for the completed glider.
5¢ Rocket Englne - Alr Launch Acceleratien Sling
The engine sling will be a beanm type slinz designed to hoist the
engine and maintain level attitude while transferring from enzine
shippiug container to engine installation dolly.
6. Rocket Bngine - Alr Launch Acceleration Installation Doll:-
The enélne installetion dolly will support engine and allow eagine
to be meved into position mounts while slider is ia the Dnal
assenbly dolly.
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A. FINAL ASSEM3LY TOOLS (CO.TLWED)

7. '!quipnent Container Dolly

This dolly will be used for the loading, transvortation and
installation of the equipment container.

8. Glider Sling

The suder sling will be a beam type sling which will attach to
. sui table spproved 1ift points on glider structure. Sling will be

used for transferring glider from glider final assembly dolly to
actuator test dolly or to shi, _inz dolly.

9. Bqlxl.paent Container Sling
Container siing will be of sudtable design and conbruction' to
safely handle the ccatainer for loading or unloedinz into the
glider,

10. Wing Joining - Scaffuld

Scaffolding will be 1equired over the wing at Joining due to the
fragile nature of the wing sidns,

Protective Covers: Fin lLeading Bige aad lJose Cone

Protective covers will zive positive protecticn to installed
leading edges and th‘e nose cone.

Wing Joining Dolly |

Wing Joining dolly will suwsport the wiag assexmbly and positian it
in proper attltude for jodalns to dody struciure assemdbly. Thi
dolly may also be used for piciatmp work on wing assembly. It «will
allow access for leonding gear installation and fin joining,.

Fin Assembly Dolly

The dolly will be used for transporting the fin essemdbly to final

agsembly area where fins are installed.

-
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FINAL ASSEMSLY TOOLS (CONTINUED)
14, Bscape Capsule Sling
The escape capsule sling will be a beam type sling designed to
handle the capsule  from assembly g to final assembly dolly and
fron shipping crate to base joining dolly.

MAJOR ASSEMBLY TOOLS
Major ussenbly tools will include assembly Jigs, dollies or related
tools designed for the purpose of fabrication within the major assexbly

axea.

Some of the known requirements of major assem>ly tools are:

1. BEscape Capsule Assenmhly Jig
This tool will receive and holé for assexbly the capsule Srame
agsembly, leadingz edge beans, parachute cepartment skin assemde
lles and panels.

2. Aft Body Final Assembly _
The aft Lody final assembly Jis will proviie for positionins
the aft body structure asserdbly. The Jig will locate an2 20li
the equipment container and the access dsors for installation,
The access door locntion will be controlled by master zages.

3. Wing Structure
The wing structure Jig will hold the spars, sidn support beans R
fittings, main lending gear trunnions, and leading edge bean,

k. Rudder Assemdbly Jiz
The rudder assembly jfg will assemole the cormlete rudder resdy
for attachment to the fin,

-
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B. MAJOR ASSEMBELY TOOLS (CONTINUED)

c.

Se

6.

7.

8.

.9 ¢

10.

MINOR ASSEMBLY TOCLS
ALl jigs too lar:e Zor convenient hondling will bte £loor mounted tools.

The balance will be conwventional tenca tyre tools.

1.

- and skin panels for the assembly operatiams.

Transition Assembly Jig

T™is jig will hold the frame members, spars, attach éittings and
skin panels.

Elevon Assermbly Jig

Tais Jig will locate and hold the elevon spars, ridbs, fi{ttinzs
Trim Surface Assembly Jig .

This Ji.g, will loczte and hold the spar and leading edge bean,
the ribg, fittings and sikdas.

Pilot's Compartrment Shell Assermbly Jig

The pilot's corpartzent shell Jig will hold side beams, bulkheads,
frame asserblies and sidn panels.for assexbly operatdon.

Aft Equiprent Contaiaer Structure

This Jig will hold fremes and bulkheads in a horizontal position
for assendly arnd sinning.

ALt Body Structure Assemdly Jig

The aft body fizal assembly 33 will position and install the
franes, equidment ccatainer supports, access doors and sida

assembly.

Weld Jigs
Weld Jigs for fusion welding will be made for trusses such as
capsule main truss (L.H. and R.E.), aft body truss assemblies,

capsule spar assexblies, wing spar assemblies (L.H. and R.H.),

SAC 1348 L1}
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€. MINOR ASSEMELY TOOLS (CCHTINUED)

1. Weld Jigs (Continued)
Lorward bo;iy frame asserulies and.a.ft body frame asser lies.

2. Lssemb]q Jigs
Assembly Jjigs will be required vhich will be combination tools
allowing for spotwelding operations. ‘Some assemblies requiring
this type design will be wing leading edge berm; capsule leading
edge beam; rear spar assenbly; pllot's compartment; panel, pilot's
coampartnent press shell forward twlkhead; pilot)s corpartment

press shell aft bulkhead; pilot's ccopartment shell side beams;

parachute door assembly; nose gear door assexbly; fin skin panel
assemblies and elevon skins.

3. Spotweld Jigs
A large nmumber of spotweld Jigs w:!.]i be required for wing and
body sld.z.x panels, escape capsule panels, access doors, ete.
Possibly many of these will be used as drill Jizs also for the

drilling of panel attach holes.

At present 1t is plenned to use Keller K-matic or other air feed
type drills for the drilling due to driling difficulties ean-
countered in the material.
k. Locatiag Tools
" emplates will be required for control of fit and attach hale

//,/
locati.ons on the panels.
Tocating jlis will be used for the location of brackets and hinge

*

podnts within the body for such items as the parachute box, parae-
chute door hinge and latch locations, instrument panel brackets,
pilot's entrance door hinges and latches,

BAC 1348 11
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IVv. DETAIL TOOLS

A. MACHINE FIXTURES AND DIES

V. HAIDLIIG AD TEST EQUIPIZENT

¥l. NUMERICAL CONTROL

A number of fom dies will be required for items such as aft body

door, rudder panels and corrugated skin panels and skin stiffeners.

Several types of corrugatien dies will be developed and quite a number
of hot form dies will be required for forming of carrugated backing
for aft body door panels and leading edge stiffeners.,

M1l fixtures will not be made unless required to reduce shop setup

time or as necessary to hold tolerances or meet production rate.

Numerical control techniques will. be used where practical.

Handling equipment will include transportation, equipment, slings,
staging and work platforms.

Mechanical test equipment will functional test the mechanical systenms

at the factory and at the test stations prior to glider positiou on
the launch pad. '

Likewise, the electrical test equipment will test the ccatinuity,
compatidbility ond other functional tests of systems at the factory

and test stations prior to the glider position on the launch pad.
This equipvment will be desigied so that both inplant and outplant

functions can be accormodated by cne design when practical.

Consideration for numerical control will be given tooling when it is
practical and when it agrees with the tooling palicy. The use of
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VI. NUMERICAL CO.fTROL (CONTLIUZD)

nurerical ceatrol for master model headers depends upon Engineerings
method of resleasing loft line information.

3
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V. QUALITY CONTIROL

Al toéllsnseda: the Dyna Soar progran will be inspected to ensure
that parts or assemblies fabricated from the tools are in accordance
vith Englneering drawings and that parts ere iaterchangeable where

vequdred. In additicn, the tools w111 be inspected as required for

continuing capebrility to produce acceptq‘gle parts,
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D T L)

2. APMIC

3. Baltizore (compatibility testing)
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SUMMARY
of
GOVERIZ-ENT FURNISHED EQUIPMENT PLAN

D2-5637 -1L
Swmary
As outlines in Dyna Scar Work Statement, dated 8-6-£0, par. C.%.4.9.6.
@ Goverment Furnished Equipment (GFE) Flan will be prepared. The definie
tion or CFE as outlined in the above mentionmed Plmn covers:those: '
items of equipmert which are classified mdar the terms of the Air Force
Procurement Instructions within the following equipment schedules.

Schedule III: Machiner- & Tauinrent

(A=1) Machinery
{A-2) Related Production Eauiprment
(C)  Lavoratory and Testirz Zquirment
(D) TFurniture and ZTjuipment

Schedule IV: Portable Tcols, Yaterial ZTondliny and

Autorotive Tauipment

(A)  Portable Tools

(B) Material Handling and Autorotive Vehicles

In accordance with Dyna Soar Prosran Pianning palicy =21l remote test base
facilities equipment will b2 provided 9y the Coverzment. Consequently,
the Contractoi' has developed a provisioning plan for irmlementing these
bases with Coverurzent Furnisihed Egutipzment. Ia the interest of minimizing
Aly Force costs, this pluan is oriented te obtaining equinment from existing
Government inventories to the moxirmm extent possible. Scequentially pre-
sented below are the vasic elerents of this vrovisioning plang

A. The €ontractor will submit all outplent (test site) facility

type ecwipment requirementa considered to be capital under

BAC 1348 L2
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CONHDBENTIAL.

B.

c.

D,

the Contractors standard accounting policy through an Appendix "A"
spplication to (1) a new Dyna Soar Special Facilities Contract or,
(2) & suitable existing facilities conmtract,whichever is negotiated.
Included zs part of the Appendix "A™ will be justification of

| yrogranm relationship nature, estimzted loading and purchase

and installation costs, Federal Supply Classification (PSC) and
f!vduction Tquipment Classification (PXC) Numbers, manufacturers
pame and.model if applicable, required quantity, descriptive
nomenclature,required funds and delivery dates, and the test

site for which items are required.

The Appendix "A" will be proceséed through the Seattle Air Porce
Plant Representative (AFPR) to the Weapons Systems Project Office
(WSPO) Plight Test Director fof review and endorsement,

A3 Research and Development Command (ARDC) vill screen the
Appendix "A" itens for availability of axist}ng equipmgnt at

all ARDC test sites. Items located from this screening will be
appropriately noted in the Appendix "A", shipped to the appropriata
Dyna Soar storage warzhouse (described elsewhere in Plan) and
assigned to an AFH (Contractor) account. The Air Force will be
responsible for delivery of thase items to the concerned sites 30
days prior to the scheduled installation dates.

The Logistics Support Manager (LSM) appointed to the Dyna Soar
Program will screen Air Force Supply sources for the balance of
the items in the Appendix "A" through the Inventory Managers

assigned to control the various Federal Supply CIassifications;

.
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Ineluding test eguirment, machine tools, vehicles and furnie
+ 38, Items lecated frem this source will be appropriately
poted in the Appendix "A", requisitioned by the LSM, shipped
to the appropriate Dyna Soer svarage warchouse (deseribed
elsevhere in Flan) and sssigned to an AFH (Contracter)
ececurt, The Air Ferce 'vill be respensible for delivery of
these itexs to the concerzed sites 30 days prior to the
gchedvled installetica dales. |
Cancwrent with . ¢ aud D abeve, Aeronautical Systems Center
(ASe) will be accorplisaing Special Facilities Contract covere
age for all the Avgendix "A" items.
Funds will be assigned by ASC for pruvisioning of items deter-
mined to te aveiledle Froo Alr Force Supnly channels. The
Dyna Scar Mlight Test Dirscvor will regotlsate the distribution
of thesc funds hretweea Depot Sumdly fer centrally-procuraile
(CP) items, Base Surply Ffor locelly procurahle (LF) items and
other ageneies o5 deemed nacessary.
ASC will pruvide copics of the Appendix "A" to the Coniractor,
edited to exclude the i%ems available a3 a result of {C) & (D)
screening, and sutherize Induciyial Reserve screening.
The Contrsctor will screen Industrial Resexve iuventories for
all residual items approved in the Appendix "A" with the exe
ception of laberatory and test equiprment (Schedule III-C)
on the basig that experience to-date has proven this effort -
to de mjustified in terms of availability versus administra-
tive expense.

ABC wil) execute Spacial Facilitias contract and relcase funds

.
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te the Cantractor for prucurement of items net available
from ARDC test bases or Air Force Supply and for installation
of all itexns rr :ardless of precurement source. The Contractor
procurement of these itexs will be approved by the Seattle
AFPR/ACO.
J. The Centracter will effect procurecent of these items not

found to be available from Industrial Reserve and assure
'del.*.ven- to the desigrated test site.

K. The Contractor will coordinate the yeeeival and installation
of all facilities equjpment transperted from the warehouses to
the test sites.

The Air Force will activate storage warehouses, one each at AFFIC and AMR,
for the purpose of holding and disbhursing fazcilities equipment assigned to
the Dyna Soa.r Progren at the test sites. This consideration will preclude
the misplacement or misassignment of items at % time when reprocurement
would be impossible by the scheduled imstallation date. These warenouses
will be located on or in proxizity to the iest sites to minimize liaison
and transportation problems. Accountadility of equivment will be effected
directly to the AFH Industrial Praperty stcownt without being processed
through the Base AFW Account.

The Contractor will essizn monitors wishin the various Air Force provision-
ing agencies as deemnd appropriate to stay abreast of status and to deter-
mine the acceptability, regarding cenditicn and capability, of the equipe

ment assigned to the progranm.

It 18 intended to process known requiressnis for all the cutnlant test sites

in the initial Appendix "A", sinee there is vexy little difference betwsen

BAC 1348 .13
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the installation and date for tze various sites. The starting date for
- equipment installation at Patrick sir Force Ease will be used as & basis to
"‘;) establish the applicuation submittal scheduie since it represents tae earliest

installation date of ail tie tast sites. A flow time of approxiimately

fourteen montins is anticipated to accomplish the compiete provisioning

cycle utilizing this plan. The Contractor feels this timing is reasonable

and will not adversely afiect prograx implementation.

i To accommodate the varied procurement and screening channels related to this
| GFE provisioninz plan and due to the cdevelormeatal aspects of this program,
the Contractor intanis to sollcit Ipeciel Facilitiles Contract contirgzency

T .1t

funds as part of tae Apzendix "A" application. Jpecific reasons and

purposes for these fuads are as follavw:

A. For modirication of items scguired through adir Force Depot and/or
other supply channels or zurchased by the Contractor for the

:j-. account of the Government.

Be The R & D nature of tie Jyna Soar Program dictates that con-
tinued design and other tectnologi:al adjustments be ianitiated
by both the Contractor and tze Alr Force. Facility recuirenments
genesrated by thase sdlustmensts will not be foreseen fur enouzh
in edvance to incorrorate ia the initial .ppendix "A" and, in
many cases, the lead tize associlsted with processing addenda
to the iaitial ..prendix ".\" would not be compatible with end
required dates. In cuses where timing loes not permit the
formal processing of an apreadix "A" addenda for these itoms,
the Contructor will noti®y the Flight Test Director of the

requirements and the Director will either assure availability

from test site inventories or Alr Force Supply sources by the

BAC 1348 L.R3
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end required date, er willi autiorize the Ceatractor to procure
the iter using the sublect cortirgzeney funds.

€. For the Contracser vrocurerent of itexs intended to be fur-
nished from test site inventsries er Aixr Force Supply seurces
but , not availahle in {ine to meet fimding required dates
establisked by the Comiractor in the Appendiz "A"

For certain long lead items centaired In the Appepdix "A" it may be neces-
sary for the Contractor to initiate procurerent prior to the seheduled

release of SFC funds. The Contractor drososes thal coverage for such a

Possibility be afforded in the prirme coniract by autherizing tde cherzing
of the cosis of these items to the Suzply Contract en an interim basis

until SFC funds are provided.

racilities type items considered cverizad expense by the Comtractor's
standard accourtiry policy will te acjuired on aa imrediate dispatch basis
from Base Supply at tae test site concerned and, if rot in stock, will be

purchased by the Coatractor at the sase azd charged to the separate burden

center overhead account a3 allawanle !texs of cost. The €ontractor will
subnit an annual forecast of tiese ¢9sis -0 the 3ase Comander comensurate
with Fiscal Year Budget schedules for the purpose of obtaining funding cove

.erage. .

Maintenance and averation of GFE will be the responsibdlity of the Centrace
tor. Existing Air Force Base Services Supvort msy be requested in the

accomplishrent ¢f this responsibllity.

Further study of Base Services capability between the Contractor, Air Force

WSPO and Base persemnal, will be coanducted prior to the establishment of a

bt —— - o S ———— x- - e
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detalled maintenance and operation plan. Results of thisstudy will be
eontained in the formai issue of the GFE Plan.

It will be necessary to provision certain capital type facilities equip-
ment to the test sites during the interim period pending establishment of
the formal provisioning procedure and suimittal of the initial Appendix "A"
to the Air Force. ‘these requirements will be comprised largely of adminis-
trative supvort ltems to accormodate the ranpewer build-up at the outplant
sites as presented in the Contractor's Facility Flan, D2-5597-2. The
Contractor plans that these items be previded by 3ase Sumsply under the
authority of the Dyna Soar Program Supply Contract. Accountability for
these items will be formally transferred to the alorementisned Special -
Facilities contract upon execution by incorporation in the initial Append
dix "A" submittal to the Air Force. TFor those items not lavailable ﬁ'cm
Base Supply, the Contractor plans to submit same to the Flight Test Director
for approval and screeninz for availability from Govern-ent surplus and ine
stock inventories. If not available from these sources, the Flight Test
Director will authorize Contractor to effect purchase of these items
ggainst the Dyna Soar Program Supply Caontracs, with Sransfer of account-
ability to the Special Facilities Contract to be sccorplished in the same

mannexr previocusly descrived.

The above plan will be used as a basis for provisioning Government Furmished

Equipment required by associate Contractors and Sub-contractors.
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SUMMARY
oF
X BATIMENT PRCPZRTY PLAN
NO. D2-5697-12

The Bailment Property Plan will carry dooument MNe.. D2-5697=12
and will be readied by 12-22-60. It will list all items of
Government Property, known to be required for the pyna Soar
Progran, that 3oceing expects %o obtain under "Bailed Property
Agreezenta" from the Air Force.

Bailnent Propexrty is describéd as that property which can only
be obiainaed {rom the Air Force through separate bdailment
agreenments which are negotiated between Boeing and the Air Force,
and which is necessary specifically for use in performance of
Contract AP 33(600)-41517. This property may not be expended

or testad to destruction nor will it be installed and delivered
to the Govermment in a contract end-item. This property must

be returnad to the Government in the original condition in which
it was received, less fair vear and tear, unless the bailment
agreenent authorized modification of the property and permits its

return to the Air Force in the modified form.
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SUIALRY OF SUCONTOACT PL.
(Document D2-5697-13)

‘ U D2-5697-13, Subcontract Plaa for Zina Joar (Step I) Program, is identical
' to contractor's plan, X 102v, previously suimitted and approved by tae
Alyr Force.

N e St AL er

I. TAK

The scope of tae Jyma Joer prorrax requires assistance from qualified

[PV U AR

subcontractors in research and developzment and maaufasturing to auge

sent Boeing effort. The procurement tasi is to provile the coatractizg,
manazement conirol, moxnitcring 32 sutcoatractors, and traffic contral-

of matarial from supaliers.

Major purcaase itens are 2numerated in tas contractor's lake or Juy
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Plan, Dosumeat D2-5597-3. i3 Jocument, zaintained on a keep-'ip-to-

| date tasis, serves as t22 iritial %ool ia plaxmii=j; tae procurement

P ol RSP TS gy

. prosram. sajor sudcontract items identified at tais 4ime and nlanzad

|
" W) for eexrly zrocurement action ara:

flosa Cap

Accessory Power Ualt

Reaction Contral Jystam .

Pllot's Compariient Pressure and Tonparaturs Contral lystem
3tabllity aAuszentation System

Secondery Guidance 3ystem

Significeat ailastonas relative to these muejaor subcantract items are

PRy

identified and scicduled on the Dyua. Soar Jtep I prosram mastar schedule

and on the scaedules accaompanyinz subarea elaments contained in

Volune I of J2-5:37. The schedule information contained in the progran

SAC 1548 11D
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master schedule vill be Zirmed up and expancded sussequent to the se-

Jection of the subcontractors for these systexs.

II. SOURCE SIZLECTION
Great exphasis i3 placed on the best possitle selection cf subcone
tractors. To obtain the desired results, the followinz pracedures,

vhich have been developed and proved over a period of years, are used:

A. A statezent of work is Joirntly prepared bty the Inyineering and

Materiel depariments.
B. A technical specification is preparzd by tha Z."c:‘ neeringy Dejartuent.

C. A bidders' list will Te prapered end raviewed at Boelnz. It will
then be forvardad to the ATPR and W3P0 for review and comment.  The
final bidders' list will recognize tne Alr Torce comments arnd recoze

J _ mepded additions.

D. The Request for 2ronosal will be prepared, consisting of a statexzent
of work, technlcal sp2cificetion, proposal instructions, administrae
.
tive guide, and a trensaittal letier. h
E. On a development prozram sucsh as Dyra 3oar, the Requests for Proe
posal normally anticipate a Cost-Plus-A-Fixed-7ee (CPTF) type

subcontract. An establislied formal propesal Zormat is required,

F. 3Svaluation doards are estatlished for each major subcontract item.
Board members will be assizned by Boeing managemeat from the

Matericl, Finance, !Monufacturing, Inginesring, and uality Contral

<
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G.

H.

departments. The evaluation toard will review the adequacy of
the procuvement yuckege, evaluatae subcontract proposals, make
subcontractor surveys or evaluate Boeing survey team yeports, and
make the final selection of the subcontractor based on the collece
tive eveluation of all elements of the task.

In accordance with prime contract requirements, the contractor

obtains Air Force concurrence in the selecticn prior to proceeding
vith contract negotiations.

The subcontract is ajproved by the AFFR and them placed with the
successful btidder.

III. GSUBCONTRACT MANAGEMENT

The areas critical to the success of the Dyna Soar subconiract progranm
are: (a) management of the technicel evolution, (b) ensuring that the
subcontractor performs on schedule, and (c) that the contractor,
together with the subconiractor, meneges the costs of each subcontract
to stay vithin the planned progran funds. FEach of these thres arees

will be contralled throuzh surveillance techniques set forth below.

PZRFORMCE REPORTS

Contractor r: quires, as part of each subtcontract requirement, noatily |

perforrunce reports on an established format, In esseuce, these

reporis oere the subcontractor's report ezainst his owa establiziad
plan and, oa recelpt bty contractor, are analyzed by lanufacturing,
Engincering, end Froourament yersonnel 1o dcteridne arcas of crcess

or vearr2is. The cvalustion of thess reports inltiates corrective

action eo requirad.
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B. CCST REPORTS

} 4

ws. As a part of each subcontract, the supplier rmust furnish each

: ponth a cost report to an esteblished foarmat., Thaese cost reports
4{nclude actual and forecaested expenditures and are analyzed by the

Materiel and Firance departments. The Materiel Department utilizes

these cost reports as one of the contrals with the subcontractor

and maintains a surmery oY tae cost situation on each subcontract.

RSHTPEN Lo S L N PGt N SR S I R

C. COORDILIIATION CONTERZICES
Regularly scheduled coordirjiion confereances will bte held between

the contractor ard ta2 subcontractor with a formel egenda for each

RE T oy o T, bt A £ 20T P2 (I

meetiaz. Taese conferences are usually keld on a "zame-and-home”

sequence at selected intervels. Attandance at the conferences 1s

comprised of Zngineerirgz, Procurement, Mamufacturing, Cost Analysis,
and Quality Control personnel from the cenirzctor and counterpart

persoanel frcm the sutconiractor.

. Do RISSIDIT Z03L07 TG
On major items 3oeing may estatlish a resident team at the subcone
tractor's plant consisiing of a sanior residant remrasentative
(Procurement), one or more engineers, one or more Quality Coaniral
personnel, a Manufacturing representative, and a cost analyst.
Thia. tean will have the respoansibility to nmaintain one~the-spot

coordination and swrveilleonce of the subcontractor's performance.

E. CONMIR\CTOR ASSISTANCE T0 SUZCONTIRACTORS

As an outzrowth of correspondance, resident contractor team coors

$AC 1346 L.13
no. D2-5597
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' dination, and coordiration meetings, it is frequently necessary to
i i\j\ rovide agsistance to subcontractors. This assistance ordinarily
consi.éts of statiorirz orze or more specialists at a subcontractor's
plant to help in overcaxinz the problem. This level of assistance
1s utllized only as & last resort. T™e techniques of zonitorship

and contral set forta alsewhere in this document are desigrad to

avold this extensive level of contractor assigtance.

P, MATACZ T COUTICTL
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The contractar will utilize a zmanagement council consisting of

penbers froa 3veing mexajexment, assoclate contractors, and an exece

AN 4 S LM R T IR

utive from eaca of the mrincizal sutecatractors. The purpose of
E . this council i3 to revizw ths over-all progrom when itexms of sig-
: nificance need to te discussed Jointly Setween the executives of
the Dyna Soar temsn. lb'pi':al itens for discussioa are reorieatation
bf the progran, fizancial or fimding changes in the program, and

palicies on management of the program.

IVe ASSOCIATE CONTRACTOR PLAS
Sumary inforzmation resexding tae zrocurexent plans of the associate
contractors, The Martia Compeny and the Asrojet-General Corporation,
is contained in Jocument =R 11337-1, The Martin Company Dyna Soar Proe
gran Plan Voluze I, and Proposal llo. LR 30345, Aerojet-General Corporae
tion Dyna Coar Step I 3ooster Ingines Prozran Plan Valuze I. 2ecause
the selection of major subcontractors for the Martin and Aerojet proe
grans has largely beea accomplished, the contracter will coordinate with
the Alr Force prior to initiating activity to obtain detailed subcontract

plans from the associate contractors,

BAC 1546 113
' No. D2-5397
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4 ' OUTLIVE 0P SY-T2! TIVIIOTITNT PEST PLAY
e

; . (D2-5597-14)

R

- I FOREWAHD

II  DISTRIBUTION

o II1  TABIE GP CONTESTS :

AERELESR

IV STMMARY
¥ D2ZTAIL PLAY

1. B=52 Carrier dodification and Imstrumentation Plan
2. Test Support and Range Activation Plan

a. Data Acguisition and Processing Plan

b. Cozmunications and Trackirg Plan

Gs Test Control *lan

d. Basge Service Plan
3o Air lLaunch Operations Plan

&, Preraration and Plannirng

d. Assoclats Contractor ZScuipment Integration Plan
(1) Guidance & Control |
(2) Comunication

6. Test Conluet Plan
(1) Giiler Punciional and Insegration Testing (s11)
(2) Glider issemdly and Sround Tests
(3) Glider Loaiing (on B=52) B
(4) Preflighs Operations
(%) Might Tes:s
(6) Glider Resovery Operations

(1) Post Plight Opertions
(3) Glider Rocvela Crerations

} STV RTTTYR )
r
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3. Air Launch Operations Fian (continued)

J 4. Analysis and Reporting Plan
B. GROUND LAUNCH PIAY

v e e e -

1. !est.Support and Range Activation Plan
a. Data Acquisition and Processing Flan
de Communications and Tracking Plan
s Test Control Flan

d¢ Base Service Plan

PPRoL.Y A

»

¢, Guidance Equipment Plan

f. Down Range Landing Site Plan

S SR T R TR
R S R T T A P T R e T T e R P R B

&« BRange Safety Plan
3 h, Search, Recovery, and Bescue Plan

1. Ships Uillization Plan

2. Ummanned Ground Launch Operation Plan

& Preparition and Plamning
b, Associate Contractor
. (1) Guidance & Control . h
. (2) Communication |
(3) Booster
¢e Test Conduct Plan -
(1) Olider Punctional and Integration Testing (SIL)
(2). Booster Punctional and Intesration Testing (Baltizore)
(3) Preparation for Shipmeut & Transportation

(4) vehicle Asaembly, Checkout and Integration at,AMR

& BAC 134 LRY
- NO. nn_5¢07
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0. Test Conduct Plan (continued)

d.

(3) Preflight Operations
8+ 3Booster Chasckout
be Glider Checkout '
6e Mlight Readiness Firing
de. Refurbish PAD
e. Countdom
(6) PMight Tests
(7) Giider Becovery Operations
(8) Post Plight Operations
(9) Recycle
&+ Hangar
b, Pactory
¢s Post Flight

inglysis and Reporting Plan

Manned Ground Lawunch Operation Plan

b

Preparation and Planning
Test Conduct Plan

(1) Glider mnctional and Integration Testing (SIL)

(2) Booster Punctional and Integration Testing (2altinors)

(3) Preparation for Shipment & Transportation
(4) Vehicle Assembly, Checikout and Integration at AMR
(%) Preflizht Operations

&8s Booster Clieckout

be Glider Checkout

¢ PFlight Readiness Firing

4., Roefurdbish PAD

¢, Countdown
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6. Test Conduct Plan (continued)

3

{ D ( (7) Glider Becovery Operations

(8) Post Flight Operations

Gt AT I

¥ Eu I

(9) Facycle
a. Hrngar

be Factozy

Ce Post Plight

JE PR R IR SR

d. Analysis and Reporting Plan
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- SUMMARY OF YANUPACTURING F\CILITIZS PLAN - (D2-5697-15)

This plan will set forth a general description of the facilities re-
quired for the manufacture and support, and Category I testing of the
glidey, booster, and glider/booster integration. This document will
also present detail schedules for '"brick and mortar”, equipment items,
and area requirements.

GLIDER INDUSTRIAL AND CATEGOXY I T=ST FACILITIES

General

The primary objective of this plan is to make maximum effective

use of existiug facilities and equipmomt, and simultancously

strive for a "ainiaun {low" charscteristic. This resulted in ths

concentration of: GLICZR INDUSTR: AL FACILITIZES effort in Flant

II areas; and CATESCRY I TEST FACILITIZS effort throughout the

Flant I.I and Develogpnm2ntal Center; and - hazardous and high

noise level operations at Remote Sites within the Seattle area

somplex. (See Pz, 6.15-9 (Plot Plan) and Pg, 6.15-10 (Flow Plan)

CLIDEZR DINDUSTRIA functions will require:

1. Rearrangeme=nt and activation of 39,700 square feet for shop
area vithin existing buildingzs. -

2. Utilization of 430,000 square feet of existing mutual support
fabrication snops, l.e. Jig ersction and zachine shop, etc.

3. Office areas will require 178,000 square feet.

CATEGORY I TEST functions will require:

1. Resrrangecent and activation of 71,700 square feet for

lsboratory area within existing buildings.

L _J

UaY
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2. Modification and ectivation of 13,760 square feet for
laboratory areas within the Seattle area complex.

3. Utilization of 300,C00 square feet of existing mutual support
laboratories, i.e. vind tunnels, and materials and procéss
laboratoriass, etc., also within the Seattle area ;amplez.

Combining all the area reguirements listed above there is a total

requirsment for 1,053,160 square feet, of which approximately T

is government owned., Proposed in-plant space requirements are

shown on pege 6.15-11.

In. determining equirment, “yna Soar ergineering documenté
vare reviewed to determine develormantal, marufacturing, tests,

and process reguirements. The next step was to review the

availability of existing Soeirng and govermment owned equipment

and prepare a list of equirmern! for procurement. As nev require-
ments arise and speci}ic rneeds are finalized, tﬁe Systems Contractor
will submit these isems for scresning and/or procurement. The
Contractor will screen government surplus for such items as may

be available fron its Industrial 2eserve inventories to satisfy

these requirements.

Major subcontractors have not been established.,- They will be expected
to adhere to the 3ysiems Contractor's furding policy, and their

requirements will be incorporated into the document when they

have been determined,

The following seoctions of the Glider Industrial and Category I

Test Facilities plan descrite in further detail the existing and
edditional facilities needed to support the Dyna Soar Step I

SAC 1348 LRY
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Glider Industrial and Cataegory I Test Facilities.

EXISTING GLIDER IU'DUSTRIAL PACILITIES

Yinal assembly, major assembly and suhassembly vill be performed
in the high bay erea of FPlant II, using vherever possible, existing
production and related suppert equipment. Existing production and
related support egquirment facilities to be used are as fellows:

1. PMacilities and equipment within the Plant II area will be
used to support developmental tooling and detail fabrication
shops.

2., Bxisting primary standards laboratory and the certification
and calibration l;boratory will support the test equipment
manufacturing activity.

3. Interinm office area will be loéated at the Developmental Center
until January 1960, when firal locatica Zor office ares will
be provided ir 2uildinz 2,01, North Prorerty, ;or Progran
Management, Znjineerins, quality Control and Manufacturing
office functions dirwctly supportins ths progran.

ADDITIONAL GLIDZR TUJ'STRIAL FACILITISS

As previously stated, every effort will Ye made to utilize existing
facilities whare zracticable., Haowever, manufacturing shops and
functions unique to the Dymna Soar glider, requiring stringeat
manufacturing supervisory control, have been provided for as An

integrated manuracturing racility in tae high day area of Plant II,

A receiving inspection area is required to provide ianspection o”
items veceived from suppliers so that conformance with engineering

and contract specificatiﬁps are assured.
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Production and treasury stores are to be located within the Dyna

Scar asgsembly complex and will issue and provide parts control.

The subassembly shop will accomplish &pot and fusion welding

subassembly.,

The major assembly shop will be responsible for the build-up of

all major assemblies, including wing, body framing and skinning.

A final assembly shopr is responsible for the installatioen of all

equipment and systems, and for the performance of continuity checks.

A refurbishing shop will be located adjacent to the assembly shops,
to better utilize equirment, and will be responsible for the

refurbishzent and/or =odif’ ation of gliders-as required.

The ground support egquipment shop will also be loéated in high bay
adjacent to the assemtly shops, and will be responsible for:the
fabricktion and assem?ly o2 3zround support equipment rough struce
tures. Actual stuf?ingz and tasting will be accomplished in the
electrical mechanizal and assexmbly shop located on tae balcony

within the same builiing.

An existing Manufacturizs Rasearch laboratory will provide for the
preparation and evaluation of prototype parts and test specimens

for the Manuracturing Decartzent.

The mock-up and associated office and theater area will be located
in Building 2.01, North Proverty, adjacent to developmental support

laboratories and the Dyna Soar project offices.

“A
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EXISTING AND ADDITIONAL GLIDZR CATEGCRY I T3ST FACILITIES

The Systems Contractor will fully utilize existing research and
dsvelopment facilities to support Category I testing for the Dyna
Soar Step I Program.: Testing includes design tests required for
the development and qualifying of the glider, and functional testing
of production items of hardare up to and including sihsystems.
These tests will be accomplished in gxisting and in some instances
in nev facilities all located within the Seattle area complex.
(1) Mechanical Propulsion Laboratories
These laboratories vill provide developmental and
functional testing of vehicle subsystems. New test
facilities at Plant II, Shuffleton and Tulalip will provide
re-entry ‘enviroanzental conditions of tempefature, altitude
and dynamic loading,. .
(2) Structures Test Labaratories
These laboratories will provide test capabilities for
static and dynamic loeding o the complete glider and its
components., Re-entry tharmal stresses will be simulated
in the Radiant Z2at Laboratory. -The Sonics Lavoratory will
investigate the effe2cts of acoustic vibration. Basic struce
tural develooment will te conducted in the materials laboratory.
Minor laboratery rearranjen:nts and new equipment will be
required to accomwplish the test prozranm.,
(3) Wind Tunnel
The Boeing Wind Tunnel complex provides aerodynamic
testing capabilities froa Mach O thru Mach 25. Problenms

of stability and centrol, aerodynamic heating, and static
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(5)

(6)

and Mc loads vill be investigated throughout this speed
Tange in the four existing major wind tunnels.

Structural Technology

nn-).hteril.ls and Processes groups will measure thermal

and physical properties and establish materials and process
specifications for the Dyna Soar Glider. Materials evalua-
tion and effects of atmospheric environment on materials

will be detzrmined. The Dyaamic Laboratory wiil be resronsi-
ble 'tor the calibratio: and instrumentation of elastic models
for the Wird Tunnel program. Tre Acoustics: Laboratory will
be responsihla for the simulation 2\ the Dyna Soar scnie
range. Acoustic levels will be measured duriné actual and
aixmiated firirzs. The Structural Technology Tes.t Program
willbe acccaplished in exi,sting laboratories witl: minor o
equipment additicns and modificaticns. °

Physics Technalogy

Physics Technology laboratories will be utilized to support
testing inc'luding Analog and Digital cemmuting equirment,
contyrol dynamics, electrical equinpment develop;xent, servo
and mechanical development, ccommnication system development
and electronic type tssting activities relating to the
electronic subsystems.,

Systems Test

Systems Test vill require new facilities for the Systems
Integration and Developmental laboratories, and Data Storage.

This requirement vill be fulfilled by phasing into similar

NO, ”
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existing facilities in Building 2.01. This will provide a
basis for an integrated Dyna Soar Step I facility by locating
these laberatories, offices and Mock-up and Display all in
Building 2.01. .

The Systems Intazration Laboratory will receive the glider
from final assembly and is used for: firal functional and
compatibility tests for verificatien of.performance and
quality levels; and for the preparation of statistical and
test data as required for performance ppalysis of the
complete glidar assembly, '
Developmental lahoratories will be used to evaluate the
vehicle subsysten intezration and perform engineering evalua-
tion and test o prototype vehicle subsystems and componants.
Data System's requirement includes additional area for
display and storage and nev Transducer Calibration equipment.
An existing eavironnentally controlled area will be utilized .

for the Transiicer Calibration Laboratory.

BOOSTEZR INMCUSTRIAL AND CATIGORY 1 TEST FACILITIES

General

This section will ocutline obJjectives of the 3Jooster Industrial
and Category I Tast Facilities Plan, summarize area requirements,
give total requirement and the per cené that is government owned.
In addition, it will outline method of screening for 2quirment
requiremsnts, and establish the funding policy for the Associate
Contractor and {ts subcontractors. (See Vol. III - Program Flan -
Pacilities Plan, DS-00089, III.)
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BOOSTER ITDUSTRIAL FACTIITIZS

Existing lanufocturan: and Susnort Fecilities

This section will sumerize existing facilities to be used, dev.
%Oling, detail fabo, ete.

Additioral Manufacturinz and Supsort Fecilities

This section will give brief description of new areas to be activated;
including location and function to be performed in area.
BOOSTER CATSCOIY I T=ST PACILITISS

Bxisting anufacturing and Sumzort Facilities

This section will summarize existing facilities to be used, dev.
tooling, detail fab., ete.

Additiorel Venvlacturing and Surnort Facilities

This eection will giverbrief .déscristion af new avess to be activeted;

including location and function to be perform=ed in erea.

GLIDZR/200S™R CAT-30RY T ™IS FACIISTITS

General

This section will outline objectives of the Glider;'sooster Cateszory
I Test Facilities Plan, and will suwmerize ares requirements, zive
total requirerment and per cent that is governuent owned. In
addition, it will outline method of screening for equizment
requirements, and establish the funding policy for the Associate
Contractor and its subconizactors. (See Vol. III - Prozran Plan =
Facilities Slan 25-00039, III.)

Bxisting ‘emwfacturdiny and Sitimort Tecilities

This gecticn will swmnricze existing facilities to be used, deve.
tooling, detail febd., ete.
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Additional Manufacturing and Support Facilities

This section will give brief description of new areas to bde

activated, including location and function to be performed

in area.

In addition to the foregoing, the Manufacturing Facilities Plan

vill contain detail implementation schedules for equipment, area,

and "brick and mortar" comstruction. These schedules will be
reviged on a timely basis as changes in schedules or impl=mentation
action occur. This information will thus provide for a current
analysis of facility regquirements and schedule status, as well as

a means of assuring over-all facility program direction.

Page 5.15-12 shows a flow plan of the working relationship that

exists beilwveen the Systems Contractor and the issociate Contractor.
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SUMMARY QP DESIGN DEVELOPMEXNT TEST PLAN

(D2-5697-16)

The Desisn Developuent Test Program plsnned by the Systen Con-

tractor 1s presented herein in summary form. Development test-

1:g to be conducted by the Martin Co. as Associate Contractor to

SEMEe t Al

develop the booster is not included at this time. The test plan
is divided into five major sections which are as follows:
8. Glider/sSystem Design Development Tests

3 be Clider Subsystems Design Development Tests

¢. Glider/Booster System Design Development Tests
d. Ground Support Systems Design Development Tests

e. ¥res Flight Test Vehicle (HETS) Design Development Tests

Glider System Dasign Development Tasts

(Ret. T0-5697-16, para. 3.1)
Testing in this urea comprises all tests vwhich relate to tée
design and developmant of the total glider system and are
™o intended to establish the tasic glider external confizuration,
\ shape and size of aerodynsaic control surfaces, structural
materials to be used, material design allowables, structural
design environments, and establish allowable loads for thé
various structural ccaponents. These tests ~re grouped into
the following technical areas:

a. Aerodynanic Heating (Ref. D2-5637-16, para. 3.1.1)

bd. Performance Stability and Control (Ref. D2-5637-16,

psra. 3.1.2)
¢, usterials and Processes (Re.. D2-54697-16, para. 3.1.3)

N
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d. Basic Structural Allowables (Ref. D2-5697-16,
para. 3.1.4) . .

¢. Structural Environmeats Developmental Tests (Ref.
D2-5697-16, para. 3.1.5)

f. Structural Components Allowables (Ret. D2-5697-16,
para. 3.1.6)

Note: Detailed Vind Tunnel Test Plans have been compiled
. which cover the first aine months of the Step I

Program; these plans are contained in 3AC Document

D2-5897, "¥ind Tunnel Test Pians"a

Glider Subsvstems Desisn Develozment Tests .

PIPLY NI TY

(Ref. D2-5697-18, para. 3.2, )
Testinz in this area generally covers all gliderlsubsystems
which may be testeé as separate entities and are not inter-
ralatcd to other subsystems and their operating environments
to such an extent tha- 1evelopmént testing of isolated sub-
systems cannot be conducted. Testing in this section which
13 not directed speciZically at developinz subsystem design
criteria includes those tesis which oust be conducted to
verify design adequacy and devflop performunce criteria
prior to actual flignt and/or qualification testinz. The
following major subsystems will be tested:

a. Structural Components (Ref, D2-3537-18, para. 3.2.1)

be Landinz Gear System (Ref. D2-5697-16, para. 3.2.2)

ce Deleted (Ref. D2-5697-16, parae 3.2.3)
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Propulsion System (Ref. D2-5697-16, para. 3.2.4)
Glider Separation System (Ref. D2-5697-16,

para. 3.2.5)

Bscape System {(Ref. D2-56397-16, para. 3.2.6)

Guidence System (Ref. D2-5697-16, parae 342.7)

'Plight Control System (Ref. D2-5697-16, para. 3.2.8)

Communications (Ref, D2-5697-16, para. 3,2.9)
Secondary Power System (Ref. D2-5697-16, para. 3.2.10)
Bnvirommental Control System (Ref. D2~5697-16,

para. 3.2.11)

Crew Accommodations System (Ref. D2-5697-16,

para. 3.2.12)

Test Data Acquisition Systea (Re?. D2-5697-16,

para. 3.2.13)

Glider-300g9tar Sygten Desism Tevaloroment Tests
R ——

(Ref. D2-5597-15, para. D2-5537-16, para. 3.3, )

Design develoment teating of the combined Glider/Booster

is limited to those tesis which are related to the design

and performance of the %04al vericle and are grimarily

intended to investigate the effects of the additions of

tite booster stabiliczing fins, transition structure and glider

vehicle to the basic booster assembly. The following test

garies are planred for this develomment area:

A

be

Asrodynamic Heating (Ref D2-S6)7-16, paras. 3.3.1)
Performance, Stability and Control, (Ref. D2-5537~16,

para. 3.3.2)
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6» QOuidance and Plight Controls (at present, all
required testing in this area is covered by those
teats planned for the glider vehicle; and speeial_-
teasting which may later become necessary will be
added accordingly).

. de Structural Enviromments Developmental Tests
(Bef, D2-5697-16, para 3.3.4)

‘Ground Systems Desizn Develogment Tests

(Ref. D2-5697-16, para 3.4,)
Testing in this area is limited to those tests necessary
to establish initlal design. Since the bulk of the ground
gupport subsystems are developed from "state-of-the-art"
conponents, the majority of the total testing required is
* covered by MIL-D-9412C which outlines the requirsments for
qualification and system suitability tests, Design develop~
ment tests are planned for the Zollowing zround. support
subsystems;
8¢ Arresting Uechanisa (Ref. D2-5537-15,
para. 3.4.1)
be Breathable Atmosphere Supply (Ref. D2-5697-16,
parae 3.4.2)
¢e BP Coupling Devices (Ref. D2-5697-16, para 3.4.3)

Pree Plizht Test Vehicle(#=TS)

(Refs D2-5697-16, para 3.5,) \
Design development tests for the HETS test vehicle are

primarily intended o develop aerodynamic and structural

‘e@"jg Il:/;iT Tayeu )
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¢» Ouidance and Plight Controls (at present, all
required testing in this area is covered by those
teats planned for the glider vehicle; and special_m—""
testing which may later become necessary will be
added accordingly).
. ds Structural Environments Developmental Tests
(Ref, D2-5697-16, para 3.3.4)

'Qgpund Systens Design Develooment Tests

(Ret. 12-5697-15, para 3.4,)

Testing in this area is limited to those tests necessary
to establish initial design. Since the bulk of the ground
support subsystenms are developed from "state-of-the-art"

components, the majority of the total testing required is

* covered by MIL-D-9412C which outlines the requirements for

qualification and system suitability tests. Design develop-
ment tests are planned for the following ground. support
subsystems;
as Arresting dechanisa (Ref. D2-5597-15,
para. 3.4.1)
be Breathable Atmosphere Supply (Bef. D2-5697-16,
para. 3.442)
es HP Coupling Devices (Ref, D2-5697-16, para 3.4.3)

Pree Flight Test Vehicle(H=TS)

(Regs 12-5697-15, para 3.5,) E
Dazign developmeut tests for the HETS test vehicle are

primarily intended to develop aerodynamic and structural
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design data for design of the third stage boost vehicle

and Dyna Soar Structural Test Section which will be

attached thereto. Additional teating. is required to

develop reliable temperature and pressure gensors which are

compativie with the HETS flight enviromment. The following

R

be

*de

fcsts are planned to accomplish the above objectives:

Third Stage Aerodynamic Configuration Tests
(vind ‘Mionel Tests) (Ref. D2-5697-16, para. 3..5
and 3.5.1.1) .
Structural nevelopaent Tests (Ref. D2-5697-16,
para. 3.;3.2).

femperature Sensors Tests (Ref. D2-5697-16,

para. 3.5.3)

Pressure Sensors Tests (Ref, D2-5697-16, para. 3.5.4)
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X POREWORD

SUMMARY

OUTLINE OF AIR CREW TRAINING PLAN
(D2-5697-17)

IT DISTRIBUTION
IIT TABLE F CONTENTS

V  DETAIL PLAN
GENERAL
Joint Coordinated Pilot Panel (Alr Force - NiSA - Contzactor)
Qualifications. '
R. ACADEMIC

Calculus snd Differential Equations
Computer Theory

Astronautics

Astronomy

Aerodynami;s and Aerothermodynaaies
&. Stability and Control

b. Dynamics

Struct;res and Theramodynamics
Rocket Engines

Inertial Guidance

Life Sciences

C. SYSTEM FAMILIARIZATION (DESIGN DEVELOPMENT PARTICI®ATICY)

1.
2.
3.

Document Distribution

Periodic Briefings

Design Coordination and Briefing
a. Configurations

. Performance

BoENG | RR-569T
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Ce SYSTEM FAMILIARIZATION (Continued)

i '5 3« GCe Structures
o / . '
' d, Flight Controls

e. ;Crew Station ' ¢
1 e f. Escape .

¥ | © | & Auxiliary Powver

e h. Environmental Control

1 i. Electronics and Communications :

il Jo Guidance *
1 . Booster ' 5
(1) Airframe

(2) Propulsion

(3) Control
4, %est Program Planning
D’ . 5. Simulation
' ' a. Pixed Base, 6° Flight Freedonm
Proposed AFTIC Facility and

Contractor Developmental Simulator (includss some

physiological stress capability)
b, Moving Base, 6° Flight Treedonm
Roll Pitch Chair NASA Ames
3 . ¢, Centrifuge
] _ WADC, WADD and'NASA Ames
d. System Integration Laboratory
Contracter ;
¢, Reaction Control Simulator

Contraoctor !

o
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et 2 =A% 0 2. Y

— VADD
6. Wind Iﬁm;zel Test Observation
T Qualification Test Observation
8, Mock«Up Evaluation
9., Manufacturing and Asgembly Ins;;ect'ion
Do FLIGHT
1. Approach and Landing Simulations (60,000 ft., M-2)
P-106 AFFTC Trainers
r-106 Contractor Test Bed
2. Maintain Flexible Reference {Including Instruzent Proficiency)
133
P=100
Alrcraft of
T-38 this type ARFIC
F-104 |
F-105
B=52 High Tnertia AFETC or
Vehiclos
KC~135] (Boost) Contractor
3. Reaction Control
P-104 NASA Edsards
b. Variable Stability
| T-33 Cornell
F-100 NASA Ames - Zdwards
5« Rocket
2f15 NASA ~ Edwards

£.. Supplemental Physiological

y . Q
k(uc 1545 .13
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- 6. Zero Gravity
NS 7-100 . AFFIC
XC-135 WADD

T« Display Familiarization

k]

MRS

P=106 ' . Contractor Test Zed

9. Suit and Human Instrumentation Familiarization

PR

)

TP-102 , AFFIC |
P-106 Contractor Test Bad
9. Down Range Landing Site Familiarization

P=106 AFFIC

P AR i A B S a i a W At e et M Es s

10, Other Flight Investigations as Required

EBe MISCZLLANZCUS

1., Physical ’I;‘raining

. 2. Survival ':!‘raining

(.} f 3. Field 'I‘ri;;s

' 8. Range Familiarization

b, 'ICEM ax;d Mercury Launch Observations

6. Subcontractor Coordination

N
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OUTLINE OF FIRE PROTECTION AND SAFETY PROGRAM PLAN

(p2-5697-18)

POREVWORD
DISTRIBUTION
PARLE QP CONTENTS
SUMMARY
DETAIL FIRE PROTECTION & SAFETY PLAN
4. Organization
B. Plight Safety & Firs Protection
1. Design Analysis
2. DNesign Requirements
3. Design Criteria
4. Design Assurance
Se Test
C. Uround Safsty & Fire Protection
1. Design Analysis
2. D.esign Requirements
3« Design Criteria
b, Design Assurance
5 Tesat
D. 4ssociate Contractors Fire Protection & Safety Plan
1. Booster - Martin Company
‘2o DBooster Engines - Aerojet General
3. Primary Inertial Guidance
4, Communications
S+ Booster Guidancs

B. Incident Reporting and Investigation
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NUMAN FACTORS PROGRAM PLAN
532-5697-19)

During the first increment of the Dyna Soar Step I program the Human Engin-
eering effort will te coordinated closely with tﬁe Glider Design Section to
up-date the previous analysis of the air crew functions and procedures essen-
tial to successful performance of the DS mission. The analycis on a relative
time base will apply to both n;rmal and emergency procedures during the pre-
launch, launch to end of glide, and the re-entry through landing ghases of

the miss{on.

Buman factors criteria and requirements will be revised to the new flight
progran analysis. A special effort will be made to determine the nature
and timing of information required by the pilot and the control responses

necessary for successful operation throughout the flight profile.

Adrerew physiological states and requiraments will be assessed under the
various conditions of the planned flights. ‘Where necessary, to assist in
evaluation of the environmenval parameters, physiological studies of animal
perforzance will be employed ia ground tests and unzanned flights. Mans
capabilities to function ﬁroperly during flight performance under the physical
;nd environm;ntal parameters of the flight profile will be investizated further
by studies on the NADC or equivalent simulator and by the use of operational

ground and flight crew station mockups.

Continuing evaluation vill be made of the protection and escape requirements

and the protective equipment designed for the pilot.
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Arver design requirements have been established a program of direct
participation will be conducted with the design engineers to provide
information needed.to meet design trade-offs., 4 program of development
tests will be conducted on prototype cockpit design by simulation of

flight parameters.

Human factor requirements for physiological monitoring during flight and
for launch and landing site facilities will be providsd to the Systenms
Pests and 3ase Installation departments during the design and procuring

phases of the prograa,

Buman factor assistancs will. ve provided for the development of tae training

program and for training ejuipasnt requireasnts.

During the flight phase of :he test prosram on-site human factor pzrsonnel
will collect data on the eflect of cockpit desigm and protective personnal

equipment- for evaluation of tas operator efficiency durinz thae Clizat.
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G. P. P. PLAN

N0, D2-5697-20

The "Dyna Soar Government Furnished Property (GFP) Plan

Including GFAE Items" carries document No. D2-5697-20. This
section i3 specifically the System Contractors'! "GFP Plan".
However, as the program develops and information becomes
avallable, sections will be added covering 'Associate Contractor!
"GFP Plans", Thus this summary will eventually include summary
lists of GFP transferred among Assoéiate Contractors and the System
Contractor as well as GTP assigned by the Air Force for any of the
EE:L - Dyna Soar Contractors. Lists will be provided in this section when
Contractual Agreements have been reached between the Goverament

and the Dyna 3oar Contractori. The items of Government Properiy

which are listed in this document are covered by ore or the other

of the following definitions:

Goverrment Turmished Property to the System Contractor (GTF)

is defined as that type of property furnisied by the Covernment

- which will not be on a bailment contract or facility contract,
but vill be accountable directly to Prime Contract AP 33(5C0)-
41517 and normally will not be returned to the Governaent
installed in a contract end-item. .Final disposition of this
property vill be made at Air Force direction upon corcluszicn

of the contract or when the purpoae for which the property
e
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was obtained has been accomplished, whichever first occurs.
It is anticipated that this type of property may be expended,
used up during the course of contract performance, or tested
to destructior, provided the Air Force has given its approval
for such usage. This type of property is not to be confused
vith special touling or ground support equipment. An
example of CFP is Associate Contractor items for use in the

Dyna Soar system mockup. ‘

Government Furnished iircraft Taouicment (GFAZ) is that

property which is procured by the Air Porce under the termg
of a prime contract other than Jyma 3oar Coniract 1733(500)-41517
and is furnished direct to 3oeing for inclusion or incorporation
into the Dyna Soar Booster/Vehicle combiration or otherwise
incorporated in the end it;m and dalivered to the Government

vith or installed in the end item. An example of GFiS is the

AR2-3 rocket,
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GENERAL

The following definitions of terms shall prevail throughout the Dyna Soar

(Step I) Progran.

Air Vehicle
The air vehicle cansists of booster, booster/glider transition, glider and

all su‘l:;sycte.ns that' become airborne immediately after launch.

Bailment Property

" Bailment Property is that property vhich can only be qbtained from the

Alr Porce through separate bailment agreements which are regotiated betvween
the contractor and the Government, and which is necessary specifically far‘
use .in performance of a given contract. This property may not be expended
or tested to destruction nor will it be installed and delivered to the
Government in a contract end item. This property,m;t be returned to the
Government in the original condition in which it was received, less fair
vear and tear, unless the bailment agreement authorizes modificaticn o
the. property and permits its return to the Air Force in the modified fora.
Examples of Bailuent Property are the test bed airplane and the pressure

suits, helmets, etc., needed to fly it.

Booster
The booster ic the portion of the air vehicle that provides propulsive
boost force to the glider and booster/glider transition and all subsystens

thereof,

SAC 1344 L-03
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=5 Booster/Glider Transition

! The booster/glider trausition is the structural tie that transmits the
|\ glider loads from the aft end of the glider to the booster. The transition
: ‘ also scts as a contaix'm- for boostér and glider equipment, part of vhich may
g . ¢ be carried with the glider during arbital flight but jettisoned before

L re-eatry.

i

i : Component -

: 2 functional part of a subsystem or equipment which is essential to opera-
tional completeness of the subsystem or equipment, and which may consist of

& combination of parts, assemblies, accessories, and attachments. Examples

AT SR WL T RS

; are radio transmitter unit, radio receiver unit, amplifier unit. analyzer

1. unit, computer unit, and control box.

Design Specifications
A design specification is one containing the data necessary to jroduce the

item. This normally will include t.he details c¢f material, composition, phy-
sical and chemical requirements, weight, size, dimensions, ete. In certain
i, cases it is more feasible to incorporate desi;n requiremeats in the fora of
; .drawings referenced in the specification. Design gpecifications establish
the exact features of design to be used in the maiufacture of a product in

L the same manner that a production drawing establishes the features and lime
itations., When other tha.n over-all interchangeability is affected and it is
necessary to specify the detalls of the design such as the interchangeability
X of minor component parts (so that the components of one manufscturer's wo-
duct vill be interchangeable with another‘s;), the use of this method o7 pre-
i‘ senting requirements may be utilized. The use of this method will depend

upon tha desirability of controlling the design in all respects.
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Detail Specifications

A detail specification sets forth the requirements which must be met in
.arder to furnish or produce the product whose characteristics are defined

by the specificativn.

i‘acilities Equirzent

Facilities is that equipment which can be used for general purposes (for
example, other than Dyna Soar Contract) without functiozal modification.”
It must be (1) a capital type, havirg a continued use life of =ore than

one year or an expense item having a life expectancy of less than one year
and/or a unit cost of less than $1.00 and normally identifiable with a task
rather than a specific end item or prograam; (2) rrcoveratle a: a nmoa.nal
cost in the event modification is required; and () it caz te a component of

8 major assembly or an item complete within itself,

Fatlure

A failure is any vehicle malfunction which requires re:.:.oval o the
vehicle from the launch pad, results in fallure to land a: ihe planned
landing site, results in a loss of data significant enaush o require

re-running of the mission, or prevenvs normal recovsry of zhe Fayioad azd

pllot from the glider.

Flight
A flight is considered to begin when the hold-down is !~ leased and ends alter

landing when the payload and the pilot have been removzi rca the glider,

Government Furnished Aircraft Esuinment (GFAE)

Is that property which is procured by the Air Force under tie terms of a prima
contract other than Dyau Soar Contract AF33(600)-41517 and is furnished

éirect to Boeing for inclusion or incorporation into the Dyna Soar Booster/
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Covernment Furnished Alrcraft Equipment (GFAR) (Cont.)

Vehicle combination or otherwise incorporated in the end item and delivered
to the Governm.ent vith or instslled in the end item. An example of GFAE

is th% AR2-3 rocket.

Government Rurnished Property (GFP)

Is described as that type of property ‘furnished by the Government which
will not be on a baillient contract or facility contract, but will be
accountable directly to Prime Ccatract AF33(600)-41517 and normally will
not he made at Air Ferce direction upon concJ‘.usion of the contract or

When .the purpose for which the property was obtained has been accomplished,
vhichever first ocecurs. It 1s anticipated that this type of property =iz
be expended, used up during the course-of contract performance, or tested
to destruction, provided the Air Force has givea its apgroval for such
usage. This type of property is not to be coafused with special tooling
¢~ ground support Equipment, An example of GFP is associate contractor

items for use in the Dyna Soar system mock-up.

General specifications cover requirements cowion to various products and
services by including all such requirenents pertaining to a series cf
different types, classes, grades, or styles in one specification in order
to avold repetition in related detail specifications and to permit rapid and
economical changes in uniform comion requirements. General specifications--
(a) Shall carry the words "General Specification For" as the closing
phrase of the title; '
(v) Shall contain the collective requirements applicable and cocmon

to the {tem(s) covered by the detall spacification relating there-
to; and, ’

. ‘\
General Specifications

SAC 1348 L3
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i General Specifications (Cont.)
; (o~ (e) Will be used for procurement only in conjunction with the detail
Nad specifications.
Oltder
] The glider is the winged portion of the air vehicle. The glider includes
the portion of the air vehicle attached to the forward end of the booster/
glider transition, and all gubsystems thereof.
CGround Supcort 'Ejuizment
Ground Support Equipment is that equipment that directly supports
operating and maintenance fur.tions of launch and flight and includes that
identical equipment used in prior operations but excluding special tcoling
and facilities. |
— Interface _
’f b An interface is a mating surface between two (2) parts, components, sube
i ‘system, etc., or any mode of contact between two (2) or more elements,
inecluding the human beirg during any operation of a system through either
3 direct contact or any media such as visual, audio, power, etc.
; Life Supoort
l 1 This term encompasses the entire areas of biological, physiological, and
i i medical sciences which provide the basic dats to define and estal,lish the
i physielogical criteria required to insure maximum pilot safeiy.
“ Maintainability
; ; Maintainability consists of repairability and serviceability.
:?5 Maintenance
% ( Maintenance is any action necessary for the retaining of materiel in, or
B
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Maintenance (Cont.)

restoring it to, a serviceable condition, modifying or improving equipument,

in use or in storage, to meet programmed operational requirements, installation-

engineering and installation of fixed communications-electronic equipment
and facilities. Maintenance also includes the function of servicing,

" troubie gkooting, manufacturing, rebullding, teating, reclaiming and the
condition status classification.

.Mlgsion

A mission is defined as the prelaunch checkout, countdown, subsequent flight
and recovery of the crew and test data.

Payleoad
Payload shall be defined as military test, or scientific equijuent, instru-
mentation, recording and telemetry apraratus necessary to detect or sease,
record and transait in-flight svstem performance and scientiflc data. The
following items shall be cox;xsidered as payload.
(a) Wiring, plugs, receptacles, antennae, antenna leads, :ubing,
fittings, ducting, etc., and any other electrical, elecirinic,
hydraulic, or mechanical equipments provided for the sole

purpose of accormodating payload items.
(v) Special temperature limiting or pressurizing apparatus provided

for the sole purpose of accormodating remotely located payload
type instrumentation, wiring, ete.

(¢) Immediate suppart brackets, shock mounts, and racks peculiar to
the payload items.

(a) Any provisions for payload in excess of the quantities noted in

Peragraphs (4) (L) through (4) (iv) below.

SAC 15448 123
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Payload (Cont.)
(e} The following items shall be included in the basic vehicle weight

and shall not be considered as payload.
(1) Instrumentation, recording, and telemetry apparatus required
far vehicle safety and control.
(2) Basic structural provisions required to carry the defined
mldad veight in the basie¢ contalner or containers located
within the glider body, and including the weight of the con-
tainers. In addition, an allowance of 40 pounds will be
made for structural modifications (such as cutcut reinforce-
ments in the container or glider external surfaces) peculiar
to specific payload installation requirements.
(3) The provisions for supplying for payload use a peax elecirical
output of 2 kilowatts (including 350 watts DC) of the sanme
}\. quality of power as is supplied to the basic vehicle and an
average power of one Kilowatt for the flight duration.
(4) Payload and tasic equipment-compartment(s) cooling ang
pressurization equipment .a.nd rrovision suffieient to cover:
(1) The pover allotment described in paragrazh (k) adove.
(11) Aerodynamic heating rates resulting from izstallation of
payload items, not to exceed 5000 BTU/hr. aad total
aerodynanic heat inputs not to exceed 8000 3TU over and
above that required for the aormally insulated comparte
mernt configuration. '

(111) Leakaze rates not to exceed .25 pourds per ataute for
the total basic' equipment plus payload equirsent installa-
tion vithin the equipment compartment. Leaxage rates in

excess of .25 pounda per minute resulting from changes
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- Payload (Cont.)
made to the basic equipment compartaent to accoriodate

payload or additional pressurized compartments which
ln;t‘Se added to accommodate payload will be chargeable
to payload. |

’ . (iv) Payload conditioning‘reqpirements vhich are not more

stringent than those for the basic glider equipment.

{5) Ballsat (if necessary).

- e sl n

(6) Structural provisions resulting fram 100 per cent heat
blockage of the lower suriace underneath the body.

(7) For the purposes of Air Veshicle Weizht Control, it is requeste

X mmummmmwwmmqummmmnuawe

above definition. '

Performance Ssecifications

Performance specifications are specifications which exprass requirements in

' the form of output, function, or operation of items or equipzeats leaving

the details of design, fabrication, and interral worxings to the gproducer's

S e

option. This type of specification should cover required pericrmance rather
than optimum performance and ordinarily s prepared when specification of
desizn 13 not essential. (Also includes essential Interface charscteristics.)

Prelaunch. Chesiout, and Countdown

@ o Bede a ST

Prelaunch, checxout, and countdown is considered to beyis at the time the

vehicle is fully assembled upon the pad and ends when the holi-down is
released. ’

1 Reliability

Reliability is the probability of mission completion without failure, or

out-of-lirits equipment operation.
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b Repairability

? -~

b i"*\ Repairability is the probability that when maintenance action due to equipment
SN -

§i . malfunction is taken, the system will be restorea to a satisfactory operating

;5 condition in a given period of time wita a given marpower expezditure and the
probability that the ecuipment will remain in satisfactory operating condition

for a specified period of time.

Safety

Safety is the ability of the system o return the crew without major injuries

once the crew erters the glider.

Serviceability

AR e B 8w ST p e

Reguirements to e net by'equip:ent, design, coanfiguration, instaliation, and
operation that will minimize maintenance requirsments izcluding the use of
special tools, support equipment siills, zanpower, and enhance. the eage of
performance of zaintenance, including repair, inspection and servicing with

expenditure of tine and material ia its plarned eavironment.

Specification

. “WW”“W" s

A specificatiuva is a clear axd accurate deseriptica of <he tecanical rejuire-
ments for a material, a product, or service, iacluldizs the groceiure by which
k| it can be determined that the requirements bave bYeen met. The scope of this
definition emdraces documents used in Iavitation far bids, proposals; and cone
tracts. These docurents describe and establish thie technical and physical
characteristics or performance requirements of specific materiéls, products,

! or services, including the packaging and raczing, marsing or other essential

! characteristics or requirements, togesther with the prescribed methods of in.
spection snd testing for desermining that these requirements are zet by

(.;: suppliers., When qualification approval i{s required, specification shall ine

SAC 1348 11D
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$peeification (Cont'a)
viude appropriste qualifieatien tests. (Frem Standsrdizatien Manual M2G5

# +ed 9 Amril. 1958)

Epecial Tooling

Special Tooling is that equinpment manufactured, modified or purchased solely
for the manufacture, test, handling, or transportation (except that concerned
vith launch and recovery) of the parts assemblies and equipment, and not

ugeable on other contracts or classified as Groumd Support Equipment.

Subsystem

A major functioral part of a weapon system, usually coasisticg of several

components, which is essential te operational campleteness of tae weapon

. system. Exau3les are airfraze, prapulsion. guidanes, navization, and

cami.nication.

-
-

Systen Human Zn:zinzering

Is defined, fcr the purpcses of the Ster I zrcgram, as desermination cf man's
capadbilities, limizations, aud perrforzarce as tia2y relate <o the eguipment
and procedures ke will use {3 the systen and the application of this dater-
minatior to the planning, dasi.;fx, anj testing of tha syaten.

Type I lata .

Type I reports and data are those requiring USAP sparoval.

Type II Data

Type II reports and data are these required for sunveillanse ani informatiunal

purposes.
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